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ABSTRACT 
A COMPARISON OF DECISION MAKING AND ADMINISTRATIVE ORGANIZATION 
FOR MUNICIPAL WATER SUPPLIES IN MEDIUM-SIZED AND 
SMALL ILLINOIS MUNICIPALITIES 
The s tudy  was designed t o  provide  information on t h e  dec i s ion  
making and o rgan iza t iona l  c h a r a c t e r i s t i c s  of munic ipa l ly  owned 
water  systems i n  small and medium-sized I l l i n o i s  m u n i c i p a l i t i e s ,  
and t o  r e l a t e  t h e s e  c h a r a c t e r i s t i c s  t o  municipal a s  well  a s  
o t h e r  water  system c h a r a c t e r i s t i c s .  Data on t h e  municipal water 
systems o f  228 I l l i n o i s  incorpora ted  m u n i c i p a l i t i e s  were ga thered  
through mail  and te lephone surveys,  a s  wel l  a s  from secondary 
sources .  The m u n i c i p a l i t i e s  were chosen a s  p a r t  of a  50-percent 
sample, s t r a t i f i e d  by s i z e ,  of  a l l  incorpora ted  m u n i c i p a l i t i e s  i n  
I l l i n o i s  with popula t ions  between 1,000 and 50,000. In  a d d i t i o n  
t o  s e l e c t e d  d e s c r i p t i v e  informtion on t h e  water  systems, t h e  
d a t a  a r e  r epo r t ed  under water  system dec i s ion  making; planning 
and f i n a n c i a l  management; and t e c h n i c a l  management. Attempts t o  
determine t h e  r e l a t i o n s h i p s  between t h e  dependent v a r i a b l e s  and 
municipal and water system c h a r a c t e r i s t i c s  i nd i ca t ed  a  genera l  
weakness o r  absence of  such r e l a t i o n s h i p s .  While t h e  q u a l i t y  of 
t h e  d a t a  cannot be r u l e d  ou t  with c e r t a i n t y  a s  t h e  reason f o r  t h e  
absence o f  t h e  r e l a t i o n s h i p s ,  i t  i s  suggested t h a t  t h e  r e l a t i v e  
lack o f  a c t i v e  i n t e r e s t  on t h e  p a r t  of  m u n i c i p a l i t i e s  i n  t h e i r  
water  systems may account f o r  t h e  f i n d i n g s .  The h i s t o r i c a l  absence 
of t h e  n e c e s s i t y  t o  a c t i v e l y  manage t h e  water system o t h e r  than  i n  
a  r o u t i n e  fash ion  may have l e f t  t h e s e  water systems q u i t e  unprepared 
t o  meet f u t u r e  sudden cha l lenges .  
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I. In t roduc t ion  
The p re sen t  r e p o r t  d e a l s  wi th  munic ipa l  pub l i c  d r ink ing  water  
systems i n  smal l  and medium s i z e d  c i t i e s  i n  I l l i n o i s .  The concern 
i s  no t  p r imar i l y  wi th  t h e  t e c h n i c a l ,  f i n a n c i a l ,  and engineer ing  
a s p e c t s  of t h e  water  system, bu t  w i th  t h e  s o c i a l  and o r g a n i z a t i o n a l  
f a c t o r s  which a r e  r e l a t e d  t o  p rov i s ion  of such a  l o c a l  s e r v i c e  a s  
pub l i c  waker. S p e c i f i c a l l y  we w i l l  s e t  out  t o  determine what r e l a t i o n -  
s h i p  e x i s t s  between t h e  provis ion  of  water  s e r v i c e s  and cha rac t e r -  
i s t i c s  of  t h e  munic ipa l i ty .  
Most I l l i n o i s  c i t i z e n s  expect  t o  have access  t o  high q u a l i t y  
water  f o r  home consumption o r  i n d u s t r i a l  usage whenever t h e y  s o  d e s i r e .  
I n  a  g e n e r a l  sense publ ic  water  supp l i e s  a r e  probably one of  t h e  
l e a s t  c o n t r o v e r s i a l  publ ic  s e r v i c e s  supp l i ed  by l o c a l  governments. 
A t  a  t i m e  of continuous c r i s e s  i n  t h e  provis ion  of l o c a l  publ ic  
s e r v i c e s  t h i s  i s  a  remarkable state of even t s .  However, a l l  i s  not  
t o t a l l y  w e l l  wi th  d r ink ing  water  supp l i e s .  Recent n a t i o n a l  tes ts  
by t h e  Fede ra l  EPA have i n d i c a t e d  t h a t  p o l l u t a n t s  may be presen t  a t  
h ighe r  l e v e l s  and more f r equen t ly  t h a n  commonly assumed. Tunley 
(1975) s t a t e s  t h a t  throughout  t h e  decade of  t h e  19601s  t h e r e  were 128 
outbreaks of i l l n e s s  l i n k e d  t o  water .  I n  t h e s e  i n s t a n c e s  46,374 
persons became ill and 20 persons d ied .  It i s  noteworthy t h a t  t h e s e  
s t a t i s t i c s  a r e  concerned wi th  on ly  r epo r t ed  outbrea,ks. 
I n  a d d i t i o n  t o  water  q u a l i t y ,  t h e  ways i n  which t h e  systems 
ope ra t e  a l s o  have been of concern. I n  I l l i n o i s  a  s tudy  of t h e  
economics of l o c a l  water ' sys tems  i n d i c a t e d  wide v a r i a t i o n s  i n  t h e  
e f f i c i e n c y  and  q u a l i t y  o f  t h e  f i s c a l  management of w a t e r  sys tems  
( ~ f  3 f i  a.nd B a s s i e ,  1969) .  
Loca l  p u b l i c  w a t e r  sys tems a r e  c l e a r l y  n o t  homogeneous i n  t h e  
d e g r e e  t o  which t h e y  a r e  a b l e  t o  p rov ide  s e r v i c e s ,  n o r  a r e  t h e  s e r v i c e s  
e x p e c t e d  o f  t h e  same n a t u r e  i n  a l l  m u n i c i p a l i t i e s ,  
"Each s m a l l  community has  i t s  own c o n f i g u r a t i o n  of  problems 
i n  managing wa,ter  s e r v i c e s  due t o  s p e c i a l  c o n d i t i o n s  o f  r e -  
s o u r c e  a v a i l a b i l i t y ,  age  and s e r v i c e a b i l i t y  o f  p l a n t  arid 
equipment ,  and w a t e r  s e r v i c e  demands. " (B .  U. D a l l  and  Hsiu-  
Hsiung Chen, 19'75:32). 
S o l u t i o n s  t o  problems a l s o  canno t  be  uniform t h r o u g h o u t  t h e  
s t a t e .  S t i l l  p o l i c y  ma,kers at t h e  s t a . t e  and f e d e r a l  l e v e l  f i n d  
themse lves  f r e q u e r i t l y  i n  a p o s i t i o n  o f  ma.king d e c i s i o n s  a f f e c t i n g  
many u n i t s  o f  government at t h e  same t i m e .  Such d e c i s i o n s  ma,y range 
f rom d e t e r m i n i n g  w a t e r  q u a l i t y  and p u b l i c  heal - th  enforcement  s t a n -  
d a r d s  t o  g r a n t i n g  funds  f o r  d e s i g n i n g  new f a c i l i t , i e s .  
R i s i n g  p e r  c a p i t a ,  consumption and urban popu la . t ion  growth c a n  
be  c o n s i d e r e d  t o  be  t h e  main c o n t r i b u t o r s  a f f e c t i n g  t h e  f u t u r e  r e -  
qu i rements  f o r  m u n i c i p a l  w a t e r  sys tems.  The Department of  H e a l t h ,  
E d u c a t i o n  and Welfare  p r o j e c t s  ( f o r  medium-range p o p u l a t i o n  p r o j e c -  
t i o n s )  t h a t  I l l i n o i s  w i l l  consume 2 ,107 m i l l i o n  g a l l o n s  o f  w a t e r  a 
d a y  i n  1980,  a.nd 3,208 m i l l i o n  g a l l o n s  i n  t h e  y e a r  2000, According 
t o  t h e s e  p r o j e c t i o n s  I l l i n o i s  w i l l  r a n k  t h i r d  o f  a l l  t h e  s t a t e s  i n  
1780 and f o u r t h  i n  t h e  y e a r  2000 f o r  w a t e r  consumption (u .S .  S e n a t e ,  
S e l e c t  Commission on Na, tura l  Water Resources ,  1959 and 1 9 6 0 ) .  
The l a s t  few decades  have been c h a r a c t e r i z e d  b y  changes  i n  b o t h  
t h e  s t r u c t u r e  and t h e  f u n c t i o n  o f  American communities.  There has  
been an a p p a r e n t  r e d u c t i o n  i n  t h e  c o n t r a . s t s  between urba.n and r u r a l  
s o c i a l  o r g a n i z a t i o n s .  The s m a l l e r  communities have been  i n c r e a s i n g l y  
-3- 
embarking upon avenues of a c t i v i t y  which mark them as being more 
" c i t i f i e d .  " Along wi th  t h i s  we have seen t h e  phenomenal growth of 
t h e  communities which surround t h e  c e n t r a l  c i t i e s .  I n  many i n -  
s t a n c e s  t r a c t s  of l and  which were former ly  a g r i c u l t u r a l  i n  use have 
now become r e s i d e n t i a l  neighborhoods, whi le ,  i n  o t h e r  c a s e s ,  small, 
a l r eady -ex i s t i ng  communities have grown from small town shopping 
a r e a s  t o  become t h e  downtown of an expanding c i t y .  Often t h e s e  grow- 
i n g  communities have become s a t e l l i t e s  of a  nearby met ropol i s ,  and 
can be seen i n  r e a l i t y  a s  suburbs of t h a t  c i t y .  
S e v e r a l  a n a l y s t s  (S  j oberg, 1964; Berry and Horton, 1970; 
Fugu i t t  , 1971) have r e c e n t l y  spoken of me t ropo l i t an  dominance a s  
being a most important  f a c t o r  i n  any a n a l y s i s  of non-metropolitan 
communities. Met ropol i tan  dominance i s  t h e  i n f luence  e x e r t e d  w i t h i n  
a  me t ropo l i t an  system by t h e  c e n t e r  c i t y  over t h e  o t h e r  popula t ion  
cen t e r s .  The c e n t e r  c i t y  not on ly  a f f e c t s  t h e  economic a c t i v i t i e s  
i n  t h e  secondary c i t i e s ,  b u t  a l s o  a f f e c t s  t h e i r  s o c i a l  o rgan iza t ion  
and community a c t i v i t i e s .  While t h e  l a r g e  met ropol i tan  c e n t e r s  a f f e c t  
t h e  surrounding c i t i e s ,  t h e i r  i n f luence  i s  r e s t r i c t e d  i n  space and f a r -  
t h e r  ou t ly ing  m u n i c i p a l i t i e s  w i l l  d i s p l a y  i nc reas ing  degrees  of 
l o c a l  autonomy. 
Rice and Beegle (1972) po in t  ou t  t h a t  me t ropo l i t an  dominance 
should no t  be t r e a t e d  a s  a f i x e d  a t t r i b u t e ,  b u t  a s  a v a r i a b l e .  I n  
o t h e r  words, a  me t ropo l i t an  r e g i o n ' s  c o n t r o l  over t h e  communities of 
t h e  surrounding h i n t e r l a n d  can va ry  according t o  t h e  s i z e  of t h e  
met ropol i s  and t h e  a c c e s s i b i l i t y  ( d i s t a n c e )  of t h e  dominating c e n t e r  
t o  t h e s e  h i n t e r l a n d  communities. 
For our I l l i n o i s  study, it was t h e n  necessary t o  cons t ruc t  a, 
v a r i a b l e  wi th  which we could c l a s s i f y  t h e  communities i n  ques t ion  i n  
accordance wi th  t h e  twin  inf luences  of s i z e  and d i s t a n c e .  Accordingly 
we c a l l e d  our v a r i a b l e  "metro" and t h e  responding towns were d iv ided  
i r i to  t h r e e  ca, tegories .  I n t o  t h e  f i r s t  ca tegory  (metro 1) f e l l  those  
towns of a  more r u r a l  type ,  which were n e i t h e r  c lose  t o  a medium 
s i zed  SMSA (Standa.rd Metropoli tan S t a k i s t i c a l  ~ r e a )  , nor t o  a l a r g e  
SMSA. The second ca tegory  conta ins  those  commun.ities which were wi th in  
25 mi les  of a medium s i z e d  S M S A . ~  The f i n a l  category (metro 3) con- 
t a i n s  t h e  communities loca ted  wi th in  a, f i f t y m i l e  r ad ius  of t h e  l a r g e  
I l l i n o i s  SMSA c e n t e r s  of Chicago arid East  Sa in t  Louis.  
Within each category of  met ropol i tan  domina.nce we w i l l  r e l a t e  
wa,ter system c h a r a c t e r i s t i c s  and municipal  c h a r a c t e r i s t i c s  t o  t h e  
measures of t h e  dependent v a r i a b l e s :  dec i s ion  making concerning 
wa.ter, planning and f i n a n c i a l  mana.gement , and t e c h n i c a l  ma.na.gement of 
t h e  wa.ter system. 
The present  s tudy w i l l  d e l i n e a t e  cha ra . c t e r i s t i c s  of municipal 
water  systems f o r  I l l i n o i s '  c i t i e s  of between 1,000 and 50,000 i n -  
hab i t an t s ,  and determine how t h e s e  c h a r a c t e r i s t i c s  r e l a t e  t o  o t h e r  
c h a r a c t e r i s t i c s  of t h e  mun ic ipa l i t i e s .  The sample f o r  ' t h i s  s tudy 
L/ The medium s i z e d  SMSAs. wi th in  and outs ide  I l l i n o i s  were: Peoria ,  
Bloomington, Decatur, Champaign, Spr ing f i e ld ,  Rockford, Rock I s l and ,  
Evansvi l le ,  Ind. , Dubuque, Iowa, a.nd Terre Haute, Ind. 
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was drawn dur ing  t h e  summer of 1973 from a l l  I l l i n o i s  m u n i c i p a l i t i e s  
w i th  a popula t ion  of 1,000 t o  50,000, according t o  t h e  1970 Census. 
A s t r a t i f i e d  sample was der ived  by s e l e c t i n g  every  o t h e r  mun ic ipa l i t y  
i n  descending o r d e r  of s i z e .  A t o t a l  sample of  291 communities was 
dra,wn. The mayor and t h e  c h i e f  sewage t r ea tmen t  ope ra to r  were chosen 
as t h e  key respondents  f o r  each community i n  t h e  sample. 
The main survey was conducted i n  t h e  pe r iod  from June u n t i l  
October,  1974. Mailed ques t i onna i r e s  were s en t  t o  a l l  t h e  ma,yors i n  
t h e  sample. If t h e  mayor d i d  not r ep ly ,  t e lephone  in t e rv i ews  were 
conducted. If t h e  mayor r e fused  t o  coopera te ,  t h e  mun ic ipa l i t y  was 
dropped from t h e  sample and was rep laced  wi th  another  of  approximately 
t h e  same popula t ion .  
Two hundred e igh ty- four  mayors were u l t i m a t e l y  interviewed.  Since 
t h e  i n t e rv i ewing  of o t h e r  key respondents  depended on t h e  mayor, t h e  
t o t a l  sample f o r  water  systems was reduced t o  284 m u n i c i p a l i t i e s .  Of 
t h e  284 m u n i c i p a l i t i e s ,  8 were l o c a t e d  i n  l a r g e  me t ropo l i t an  water  
systems. For  t h e  276 remaining m u n i c i p a l i t i e s ,  251 wa te r  ope ra to r s  
were interviewed,  2 1  re fused  and 4 could no t  be contac ted .  O f  t h e  
251  systems, 228 were munic ipa l ly  owned. The data presen ted  i n  t h i s  
s t u d y  w i l l  be based on t h e  responses  which were given by t h o s e  munici- 
p a l l y  owned systems. 
The remainder of  t h i s  r e p o r t  w i l l  be organized i n  s i x  chap te r s .  
I n  t h e  next  chap te r  we w i l l  r e p o r t  t h e  d a t a  g a t h e r i n g  and o f f e r  
methodologica,l  information.  I n  cha.pter t h r e e  we w i l l  provide g e n e r a l  
background informat ion  on t h e , w a t e r  systems i n  ou r  sample. Cha.pters 
f o u r ,  f i v e ,  and s i x  w i l l  r e p o r t  t h e  development of  i n d i c a t o r s  of t h e  
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main c h a r a c t e r i s t i c s  of  the  water systems t o  be d e a l t  with i n  t h i s  
s tudy:  decision making, planning and f inanc ia l  management; and 
technical  management, respectively.  These chapters  w i l l  a l s o  deter -  
mine how other  municipal c h a r a c t e r i s t i c s  such as  population s i z e ,  
locat ion,  resource s t ruc tu re ,  and l o c a l  government organizat ion r e l a t e  
t o  the c h a r a c t e r i s t i c s  of  t h e  water system. Final ly  i n  chapter  seven 
we w i l l  d iscuss some implicat ions o f  t h e  f indings f o r  t h e  operat ion 
of t h e  I l l i n o i s  municipal water systems. 
11. THE DATA 
The sample f o r  t h e  p re sen t  s tudy  was drawn from a universe  o f  
a l l  mun ic ipa l t i e s  with a populat ion of 1,000 t o  50,000 according t o  
t h e  1970 Census (Univers i ty  o f  I l l i n o i s ,  College o f  Agr i cu l tu re ,  1971) 
A t o t a l  of 583 mun ic ipa l i t i e s  f e l l .  wi th in  t h i s  popula t ion  range. A 
s t r a t i f i e d  sample was der ived  through t h e  s e l e c t i o n  o f  every o t h e r  
munic ipa l i ty  l i s t e d  i n  descending o r d e r  of  s i z e .  The t o t a l  sample 
included 291 o r  50 pe rcen t  o f  a l l  I l l i n o i s  m u n i c i p a l i t i e s  wi th  a 
popula t ion  between 1,000 and 50,000. The sample was chosen dur ing  
1/ t h e  summer o f  1973. - 
The mayor and t h e  c h i e f  water  p l a n t  ope ra to r  were chosen a s  t he  
key respondents  f o r  each munic ipa l i ty  i n  t he  sample. The names, ad- 
d r e s s e s ,  and te lephone numbers o f  t h e  key respondents  were gathered 
i n  January o f  1974. If t h e  munic ipa l i ty  was served  by a s e p a r a t e  
water  o r  sewage d i s t r i c t  o r  p r i v a t e  company, t h e  appropr ia te  p l a n t  
was contac ted .  
In  a d d i t i o n  t o  t h e  water  system respondent we in te rv iewed 
mayors. I f  t h e  community had a c i t y  manager o r  v i l l a g e  admin i s t r a to r ,  
1/ The d a t a  were gathered i n  conjunct ion with a l a r g e r  s tudy  on t h e  
- 
prov i s ion  of  environmental q u a l i t y  i n  I l l i n o i s  c i t i e s .  
I/ t h a t  i nd iv idua l  was t h e  s e l e c t e d  respondent.- 
A second sample was drawn from t h e  292 towns remaining a f t e r  
t h e  community sample had been s e l e c t e d .  The communities were l i s t e d  
i n  descending order  of s i z e  and d iv ided  i n t o  groups o f  f i v e .  The 
t h i r d  community from each group of  f i v e  was chosen f o r  i nc lus ion  i n  
t h e  second sample, y i e l d i n g  a  t o t a l  o f  5 7  communities. The 57  com- 
munit ies  were then l i s t e d  i n  descending o rde r  o f  s i z e  and d iv ided  
i n t o  groups o f  f i v e ,  t h e  second community from each group o f  f i v e  
being chosen f o r  a  p r e - t e s t  sample. 
The in terv iew schedules were cons t ruc ted  a f t e r  in te rv iews wi th  
approximately a  dozen exper ts  i n  t h e  f i e l d  o f  water  systems. In  
a d d i t i o n  t h e  research  s t a f f  t r a v e l e d  t o  a  number o f  I l l i n o i s  munici- 
p a l i t i e s  f o r  ex tens ive  interviews with l o c a l  o f f i c i a l s .  Intermediate  
vers ions  o f  t h e  in terv iew schedule were repea tedly  t e s t e d  i n  personal  
in te rv iews and r ev i sed .  
A f i n a l  p r e - t e s t  was conducted i n  February-March o f  1974 by t h e  
Survey Research Laboratory (SRL) o f  t h e  Univers i ty  of  I l l i n o i s  i n  Urbana. 
On t h e  b a s i s  of t h e  p r e - t e s t  r e s u l t s ,  f u r t h e r  modif icat ions i n  t h e  
schedules  were made. The SRL p r e - t e s t  sample cons is ted  of 12 communi- 
t i e s ,  l eaving  a  t o t a l  of 45 communities f o r  t h e  replacement sample. 
1/ In t h e  e v e n t t h a t  t h e  community had a  c i t y  manager o r  a  v i l l a g e  
- 
p r e s i d e n t ,  t h e  ques t ionna i r e  was d i r e c t e d  t o  them. For t h e  sake o f  
b r e v i t y ,  we w i l l  hencefor th  c a l l  a l l  o f  t hese  admin i s t r a t ive  o f f i c e r s  
by t h e  t i t l e  of  I1mayor." 
The main survey was conducted by SRL beginning i n  June of 1974 
and l a s t i n g  through September. Mailed ques t ionnai res  were sen t  t o  a l l  
t h e  mayors i n  t h e  community sample. I f  t h e  mayors d i d  not  r ep ly ,  t e l e -  
phone in te rv iews  were conducted. I f  t h e  mayor r e fused  t o  cooperate ,  
t h e  community was dropped from t h e  sample and was  rep laced  wi th  a 
mun ic ipa l i t y  of approximately t h e  same populat ion.  This a c t i o n  w a s  
based on t h e  s t i p u l a t i o n  t h a t  t h e  ma,yorfs i n t e rv i ew was r equ i r ed  be- 
f o r e  t h e  water  system respondent was conta.cted. 
The replacement mun ic ipa l i t i e s  were chosen from t h e  replacement 
sample of 45 communities der ived  from t h e  second sample previous ly  
discussed.  Replacement was d iscont inued  on August 14,  1974. Therefore,  
t hose  remaining m u n i c i p a l i t i e s  i n  which t h e  mayors could no t  be contacted,  
o r  re fused ,  were excluded from t h e  r e s t  of t h e  survey. 
From t h e  o r i g i n a l  sample of 291  m u n i c i p a l i t i e s ,  20 were replaced.  
Thus, a l t o g e t h e r ,  311 communities were se l ec t ed .  I n  7 cases  t h e  mayor 
r e fused  t o  cooperate;  i n  16 ca.ses he o r  she could not  be contacted.  
For  4 m u n i c i p a l i t i e s  t h e  in te rv iew schedules  were determined not  t o  be 
usable .  
The d a t a  from t h e  in te rv iews  were coded and prepared f o r  computer 
processing.  A t  t h a t  po in t  t h e y  were combined wi th  s e l e c t e d  d a t a  r e l a t i n g  
t o  c i t y  c h a r a c t e r i s t i c s  such a s  s i z e ,  l o c a t i o n ,  popula t ion  growth, and 
economic resources ,  from t h e  ISEIRD system ( ~ l l i n o i s  S o c i a l  and Economic 
I n d i c a t o r s  f o r  Rural ~eve lopmen t  ) . 
For t h e  water  system opera tor ,  284 telephone in t e rv i ews  were 
a,ttempted. I n  8 communities, t h e  water  opera tor  could not be found. 
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This included munic ipa l i t i e s  being served by a l a r g e  sca le  water company 
such a s  the  Eas t  S t .  Louis In terurban Company. I n  t h e  276 remaining 
communities, 251 water  operators  were interviewed, y i e ld ing  a response 
r a t e  of 91%; 2 1  opera tors  refused and 4 could not be contacted.  
Tables l t h r o u g h  3 provided some information on t h e  water system 
opera tors .  I n  t h e s e  we show whether o r  not t h e  respondent was c e r t i f i e d  
by t h e  S t a t e  of I l l i n o i s  a s  a water p l an t  operator;  i f  so, t h e i r  c l a s s  
of c e r t i f i c a t i o n ;  and f i n a l l y ,  t he  l e v e l  of formal education they  had 
completed. I n  t h e  f i r s t  t a b l e  we see t h a t  77% were c e r t i f i e d  and 22% 
were not .  O f  those  who were c e r t i f i e d ,  7 1  opera tors  (40%) were i n  Class 
A.  Class B c e r t i f i c a t i o n  was held by another 40 opera tors ;  56 respon- 
dents  were included i n  Class C .  And 10 opera tors  ( o r  5.6%) were c e r t i -  
f i e d  Class D. I n  regard t o  t h e  h ighes t  l e v e l  of formal educat ion 
a t t a i n e d  by t h e  water  operators ,  20 s a i d  t h e y  had a grammar school 
educat ion o r  l e s s ;  28 had received some high school.  Over 40% (93 
opera to r s )  had graduated from high school,  and 63 opera tors  had had 
some col lege .  Twenty-two had graduated from col lege .  One opera tor  
has a post-gra,duate degree, and one d id  not reply.  
Table 1. I l l i n o i s  Water Plant Operator Cer t i f i ca t ion  ( N  = 228) d 
For various reasons the  number of municipali t ies from which observa- 
t i ons  are asrailable var ies  between tab les .  The number of munici- 
Response 
Yes 
p a l i t i e s  included i n  each tab le  i s  indicated a t  the  close of the  
ta,ble heading. 
Table 2. Class of I l l i n o i s  Cer t i f i ca t ion  ( N  = 177) 
Frequency 
177 
Percent 
77.6 
Table 3. Highest Level of Formal Education Obtained by t he  Water 
Operator ( N  = 228) 
Class 
Class A 
Class B .  
Class c 
Class D 
Frequency 
7 1. 
40 
56 
10 
Percent 
40.1 
22.6 
31.6 
5.6 
Percent 
8.8 
12.3 
40.8 
27.6 
9.6 
0.4 
0 .4  
Leve 1 
Grammar school o r  l e s s  
Some high school 
High school graduate 
Some college 
College graduate 
Postgraduate degree 
No reply 
Frequency 
20 
28 
93 
63 
22 
1 
1 
111. TYPES OF WATER SYSTEMS 
The water systems which a re  included i n  t h i s  s tudy a r e  q u i t e  
d ive r se  i n  terms of o rgan iza t iona l  arrangements, s i z e ,  and opera t ing  
c h a r a c t e r i s t i c s .  I n  t h i s  s ec t ion  of t h e  r epor t  we w i l l  provide some 
background m a t e r i a l  necessary t o  place t h e  f ind ings  i n  a  proper con- 
t e x t .  The v a r i a b l e s  t o  be considered i n  t h i s  s e c t i o n  r e l a t e  t o :  
ownership of t h e  water system; i t s  s i z e ;  water  usage; and work f o r c e  
c h a r a c t e r i s t i c s .  An examination of t h e s e  v a r i a b l e s  w i l l  show t h e  
d i v e r s i t y  of I l l i n o i s  water systems i n  regard t o  ownership, l e v e l s  
and demand of production, resources  ava i l ab le ,  and f i n a l l y  t h e  com- 
pos i t i on  of water  usage. 
A .  Ownershie 
Table 4 presen t s  t h e  d i v i s i o n  of ownership of t h e  water  systems 
i n  our sample of 251 c i t i e s .  P r iva te  corpora t ions  owned t h e  water  
systems f o r  15  communities, while 8 communities repor ted  smal l  r eg iona l  
arrangementsVy The bulk of t h e  systems (228),  nea r ly  91 percent ,  
were c l a s s i f i e d  a s  municipal ly owned systems. A s  i nd ica t ed  i n  c h a p t e r  
one, t h e  present  a n a l y s i s  i s  r e s t r i c t e d  t o  municipal ly owned systems. 
B. S ize  
-
One i n d i c a t o r  of t h e  s i z e  of t h e  municipa.1 systems i s  t h e  number 
of ga l lons  of water  produced i n  1973, t h e  yea r  preceding t h e  t ime of 
d a t a  ga ther ing .  This  informa,tion i s  presented i n  Table 5. We divided 
a l l  water  systems i n t o  f o u r  c a t e g o r i e s  of equa l  numbers ( q u a r t i l e s )  
Another 8 munic ipa l i t i e s  received t h e i r  water  from l a r g e  metropoli- 
t a n  systems. No d a t a  were gathered f o r  t hose  m u n i c i p a l i t i e s ,  
Table 4. Ownership of Water Systems f o r  Total Sample (N = 251) 
Table 5 ,  Number of Gallons of Water Produced i n  1973 ( N  = 186) 
Type of ownership 
Frequency 
Percent 
Table 6. Percenti le Ranking f o r  Daily Rated Capacity, Average, 
and the Maximum Number of Gallons i n  a 24- our Period 
Private 
15 
6.0% 
Regional 
8 
3.2% 
Ranking 
F i r s t  quar t i l e  
Second quar t i l e  
Third quar t i l e  
Fourth quar t i l e  
Municipal 
228 
90.8% 
Gallons produced ( i n  mil l ions)  
l e s s  than 43 mill ion 
44 t o  201 
204 t o  897 
900 or  more 
Ranking 
F i r s t  quar t i l e  
Second quar t i l e  
Third quar t i l e  
Fourth quar t i l e  
( N )  
Daily rated 
capacity 
10,000- 320,000 
350,000-1,130,000 
1,150,000-3,260,000 
3,270,000-50,000,000 
( 208 
Average i n  a, 
24-hour period 
10,000- 140,000 
150,000- 410,000 
420,000-1,500,000 
1,600,000-20,000,000 
(216) 
Maximum 
i n  24 .hours 
10,000- 220,000 
230,000- 710,000 
750,000-3,000,000 
3,100,000- 
29,000,000 
(214) 
a f t e r  ranking them according t o  inc reas ing  s i z e .  I n  1973 t h e  f i r s t  
q u a r t i l e  ( t h e  25 percent  of t h e  water  systems which were sma l l e s t )  
produced from l e s s  than  a  m i l l i o n  g a l l c n s  t o  43 m i l l i o n  ga l lons  of 
water .  Those systems t h a t  f e l l  i n t o  t h e  second q n a r t i l e  produced 
from 44 mil l ior i  ga.llons t o  201 m i l l i o n  ga l lons .  The t h i r d  q u a r t i l e  
ranged from 204 m i l l i o n  ga l lons  t o  897 m i l l i o n  ga l lons  of water.  The 
25 percent  of t h e  water  system which included t h e  l a r g e s t  ones produced 
more than  900 m i l l i o n  ga l lons .  There i s  q u i t e  a  d i v e r s i t y  i n  t h e  
ca,pacity of t h e  systems under s tudy;  output ranged from l e s s  than  1 
m i l l i o n  ga l lons  t o  more than  1 b i l l i o n  ga l lons!  
Another way of looking a t  t h e  s i z e  of t h e  systems i s  t o  analyze 
i t s  d a i l y  output .  I n  Table 6 we l i s t e d  t h e  d a i l y  r a t e d  capac i ty  of t h e  
water system ( t h e  engineering ra,t ing on t h e  amount of water  t h e  system 
can provide on a  d a i l y  b a s i s  f o r  a  sus ta ined  per iod ,  not r e f l e c t i n g  
8,ctua.l usage, but  p o t e n t i a l  usage),  t h e  average product ion i n  a  24- 
hour period,  and t h e  maximum water output  repor ted  f o r  a 24-hour period 
during t h e  preceding year .  The d a t a  a r e  again summarized by ranking 
t h e  systems from smal l  t o  l a r g e  i n  fou r  numerically equa l  groupings. 
The d a t a  i n  Table 6 again i l l u s t r a t e  t h a t  systems d i f f e r e d  widely 
i n  regard t o  t h e i r  d a i l y  r a t ed  capaci ty ,  average production i n  a 24-hour 
per iod ,  and t h e  maximum amount produced i n  a  24-hour per iod ,  The f i r s t  
q u a r t i l e  repor ted  between 10,000 and 320,000 ga l lons  a s  t h e i r  r a t e d  
d a i l y  capaci ty ;  t h e  average number of ga l lons  f o r  t h i s  qua , r t i le  i s  
between 10,000 and 140,000; t h e  max imum i s  from 10,000 t o  220,000 ga l -  
l ons .  The next q u a r t i l e  ranges from 350,000 t o  1,130,000 a s  d a i l y  r a t e d  
capaci ty ,  producing between 1 ~ 0 , 0 0 0  t o  410,000 ga l lons  per  day on t h e  
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average, and from 230,000 t o  710,000 as  t he  maximum. The t h i r d  quar t i l e  
has 1,150,000 1:o 3,260,000 gallons as  t he  da i l y  ra ted  capacity; 420,000 
t o  1,500,000 gallons were reported a s  t he  average f o r  a 24-hour period, 
and 750,000 t o  3,000,000 gallons were given a s  t h e  maximum f o r  t he  same 
period. The l a s t  quar t i l e  has between 3,270,000 and 50,000,000 gallons 
a s  da i l y  ra ted  capacity; ~ , ~ O O , O O O  t o  20,000,000 f o r  t h e  average, and 
3,100,000 t o  29,OOO,OOO f o r  t he  maximum amount produced i n  1973. 
C .  Sources 
I n  addit ion t o  differences i n  s ize ,  the  water systems are  a l so  char- 
acter ized by t he  ways i n  which they obtain water. Essen t ia l ly  three  types 
of water sources are  avai lable  t o  I l l i n o i s  water systems: groundwater 
(wells  or spr ings) ,  surface water ( lakes ,  r i ve r s ,  e t c .  ),  or  water pur- 
chased from another system. In  the  l a t t e r  case, the  buying system does 
not control  t he  o r ig ina l  source of t he  water. Groundwater i s  t he  most 
frequent source of water used by t h e  water systems; Table 7 shows t ha t  
around 70 percent of t he  systems obtain a t  l e a s t  some water from ground- 
water sources. Ju s t  over 20 percent of t h e  systems obtain a t  l e a s t  some 
water from surface sources, and about 1 5  percent of t he  water systems 
bought par t  or  a l l  of t h e i r  water from another water system. Table 7 
a l s o  indicates  t h a t  few water systems r e l y  on more than  one type of 
water source. 
Of those communities which use groundwater, 97.5 percent receive 
t h e i r  water from wells ,  and only 2.5 percent use springs. It i s  generally 
considered necessary fo r  a system t o  have access t o  severa l  wells  i n  order 
t o  guard against  sudden interrupt ions  of the  water flow. Only nine water 
systems (5 .8  percent of those using wells)  reported having only one well .  
Of those nine, th ree  reported having access t o  surface water o r  purchased 
Table 7. Types of Water Sources Used by I l l i n o i s  Munic ipa l i t i e s  
( N  = 227) 
Table 8. Water Usage i n  1973 by Percent ( N  = 198) 
Groundwater exc lus ive ly  
Surface water  exc lus ive ly  
Purchased water  exc lus ive ly  
Ground and sur face  water  
Ground and purchased 
Table 9 .  Rat ios  of Employees a s  F u l l  Time, College Graduates,  and 
Those I-Iaving Attended College, t o  t h e  Tota l  Number Employees 
i n  t h e  Water System 
N 
147 
43 
28 
4 
5 
Ranking 
1 s t  q u a r t i l e  
2nd q u a r t i l e  
3rd q u a r t i l e  
4 th  q u a r t i l e  
% 
64.5 
18.9 
12 .3  
1.8 
2 . 2  
Res iden t i a l  
20-60% 
6 5 -80% 
95-97% 
Percent  Ful l t ime employees 
employed Frequency % 
o 16 7 .0  
1-50 11 4.9 
50-99 79 34.7 
100 12 1 53.4 
( N  = 227) 
Commercial 
04% 
2-5% 
6-15% 
16 -70% 
College graduates  
and some col lege  
Frequency % 
102 46.6 
81 37.0 
2 9 13 .2  
7 3.2 
( N  = 219) 
I n d u s t r i a l  
0 % 
0- 1 % 
2-17 $I 
20-75% 
College graduates  
Frequency % 
18 5 83 .7  
32 14 .5  
3 1 . 4  
1 0 .5  
( N  = 221) 
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wate r  as we l l .  Approxima,tely 70 percent  o f  t h e  systems r e p o r t i n g  wells 
had between two and f o u r  we l l s  f o r  t h e i r  wa te r  source .  
D.  Usage 
While t h e  amount of  water and t h e  sources  of water i n d i c a t e  cons ider -  
a b l e  v a r i a t i o n  i n  I l l i n o i s  munic ipa l  water  systems, t h e  usage of t h e  water  
a l s o  va.ries cons iderab ly .  Table 8 i n d i c a t e s  t h e  a l l o c a t i o n  of water  usage 
by res ident ia l , commerc ia l ,  and i n d u s t r i a l  consumption. 
R e s i d e n t i a l  usage i s  predominant; more t han  h a l f  o f  t h e  systems use 
80  pe rcen t  o r  more of t h e i r  water  f o r  r e s i d e n t i a l  consumption. On t h e  
o t h e r  hand, h a l f  of t h e  systems used f i v e  pe rcen t  o r  l e s s  of  t h e i r  water  
f o r  commercial o r  i n d u s t r i a l  usage. The overwhelming usage of water  f o r  
r e s i d e n t i a l  purposes should no t  obscure t h e  f a c t ,  however, t h a t  commercial 
and i n d u s t r i a l  usage i s  q u i t e  important  i n  many systems. 
E. Work Force 
Tables 9 and 1 0  provide us w i t h  some i n f o m a . t i o n  on t h e  type  of 
work f o r c e  employed by t h e  wa te r  systems. The f i rs t  c o l m  i n  Table 9 
shows t h e  r a , t i o  of f u l l  t ime employees t o  t h e  t o t a l  number of  employees. 
S i x t e e n  communities had no f u l l - t i m e  people i n  t h e i r  wa te r  system. About 
5 pe rcen t  of  t h e  towns had h a l f  o r  fewer of t h e i r  employees h a l f  t i m e ;  
and about  35 pe rcen t  of t h e  wa,ter systems had more t h a n  h a l f  b u t  n o t  a , l l  
employees as f u l l  t ime.  F i n a l l y ,  1 2 1  systems (over  50% of  t hose  respond- 
i n g )  had 100 pe rcen t  of  t h e i r  water  employees working f u l l  t ime .  
The second column shows t h e  r a t i o  of t h e  water  system employees 
who ha.ve e i t h e r  had some c o l l e g e  o r  a r e  co l l ege  g radua t e s ,  t o  t h e  t o t a l  
number employed i n  t h e  system. Over 46 percent  r epo r t ed  having no em- 
ployees i n  t h i s  category.  Eight-one towns f e l l  i n t o  t h e  0-50 pe rcen t  
range. Twenty-nine towns were inc luded  i n  t h e  50-99 percent  range. Seven 
systems responded t h a t  a l l  of t h e i r  employees had a t  leas t  some c o l l e g e  
educa t ion .  
The t h i r d  column shows t h e  r a t i o  of employees who were co l l ege  
graduates  t o  t h e  t o t a l  number employed. Over 83 percent  of t h e  respondents 
r epo r t ed  having no co l l ege  graduates  employes i n  t h e i r  water  systems. 
Thirty-two r e p l i e d  t h a t  t hey  had been 1 and 50 percent  co l l ege  graduates  
on t h e i r  work fo rce .  Only 3 systems (1.4%) f e l l  i n t o  t h e  ca tegory  of 
50 percent  t o  99 pe rcen t .  One town repor t ed  100 percent  of i t s  water  
system employees as being gra,duated from col lege!  
Table 10  shows t h e  breakdown i n t o  t h e  d i f f e r e n t  l e v e l s  of c e r t i f i c a , -  
t i o n  which was h e l d  by t h e  water  system employees. The index was computed 
such t h a t  a  town was recorded a t  i t s  h ighes t  l e v e l  of  c e r t i f i c a t i o n .  For 
i n s t ance ,  i f  a, town had someone i n  Class  A it was recorded,  i f  it d i d  not 
we moved t o  Class  B ,  and s o  f o r t h .  Over 114 percent  (102 towns) responded 
t h a t  t hey  had an employee c e r t i f i e d  a t  t h e  Class  A l e v e l .  Class  R c e r t i -  
f i c a t i o n  was t h e  highest ,  found i n  47 communities. Over 25 percent  of t h e  
respondents  (60 towns) had employees a t  t h e  Class  l e v e l ,  and 10  respon- 
den t s  had some employees c e r t i f i e d  i n  Class  D.  Nine communiti.es r epo r t ed  
having none of t h e i r  employees c e r t i f i e d .  
F. Summary of  C h a r a c t e r i s t i c s  
I n  conclusion,  we have seen a  la,rge d i v e r s i t y  of c h a r a c t e r i s t i c s  
among I l l i n o i s  water systems. The ma jo r i t y  of t h e  communities examined 
have munic ipa l ly  owned systems. There i s  g r e a t  v a r i a t i o n  i n  t h e  s i z e  of 
t h e  water  systems i n  t h i s  sample: t h e  number of g a l l o n s  of water  produced 
i n  1973 ranged from l e s s  t han  one m i l l i o n  t o  more than  one b i l l i o n .  Grcund- 
water ,  e s p e c i a l l y  w e l l s ,  i s  t h e  most f requent  source of water  f o r  t h i s  
sample. However, o t h e r  sources were not  so  in f r equen t  a s  t o  be d i s -  
counted. Fina, l ly ,  t h e  outs tanding  wa.ter usage f o r  t h e  systems i n  t h i s  
sample i s  r e s i d e n t i a l ,  bu t  comrnerci:i,l and i n d u s t r i a l  usage should not  
be considered unimportant. 
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G . S e l e c t  i on  of Independent Var iak les  
A s  we i n d i c a t e d  i n  chap te r  one, t h e  o b j e c t i v e s  of t h e  presen t  
a r ia lys i s  a r e  t o  determine t h e  r e l a t i o n s h i p s  between t h e  p rov i s ion  of 
water  s e r v i c e s  and c h a r a c t e r i s t i c s  of t h e  water  system a s  w e l l  a s  
c h a r a c t e r i s t i c s  of t h e  munic ipa l i ty .  Our independent v a r i a b l e s  were 
chosen i n  an a.ttempt t o  touch upon t h o s e  c h a r a c t e r i s t i c s  of bo th  t h e '  
water  and municipal  systems t h a t  could be r e l a t e d  t o  t h e  a r e a s  of 
d e c i s i o n  ma.king, planning and f inamcia1 management, and t e c h n i c a l  
management. A s  such, two s e t s  of f i v e  v a r i a b l e s  were s e l e c t e d .  The 
v a r i a b l e s  used t o  t e s t  t h e  e f f e c t s  of t h e  wa,ter system c h a r a c t e r i s t i c s  
were composed o f ,  f i rs t ,  t h e  number of g a l l o n s  of water  prcduced i n  
1973. This  var ia ,ble  was used t o  c l a s s i f y  t h e  systems i n  r ega rd  t o  
t h e i r  p o s i t i o n  on t h e  h i e r a r c h i e s  of la.rge t o  smal l  producers  and l a r g e  
t o  smal l  demands. 
The next v a r i a b l e  used i s  t h e  percent  of t h e  water  supply t h a t  i s  
used f o r  i n d u s t r i a l  purposes.  I n d u s t r i a l  usage of t h e  water  supply 
d i f f e r s  from r e s i d e n t i a l  usage i n  t h a t  t h e  former almost always involves  
r e l a t i v e l y  few u s e r s  of l a r g e  q u a n t i t i e s .  These u se r s  f r e q u e n t l y  a r e  
i n  a  p o s i t i o n  t o  i n s i s t  t h a t  t h e  water  system d e a l  w i t h  them i n  arl 
economically r a t i o n a l  and e f f i c i e n t  wa,y. The l a s t  t h r e e  v a r i a b l e s  i n  
t h i s  s e t  were chosen i n  o rde r  t o  c o n t r o l  f o r  t h e  human element i n  t h e  
water  syst,ems. I n  one way o r  another  t h e y  a r e  r e l a t e d  t o  profess iona l i sm 
and t h e r e f o r e  t o  t h e  e f f i c i e n c y  of  t h e  system. The f i r s t  of  t h e  t h r e e  
i s  a r a t i o  of t h e  number of f u l l  t ime employees t o  t h e  t o t a l  number of 
water  system employees. If one i s  employed f u l l  t ime ,  he ( o r  she )  i s  
l i k e l y  t o  be more p r o f e s s i ~ n a l l y  i n c l i n e d ,  and perhaps more concerned 
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and i n t e r e s t e d  with o n e ' s  job, t he reby  a f f e c t i n g  t h e  system. Next, 
a r a t i o  of employees graduated from, o r  having some co l l ege  educa t ion  
t o  t o t a l  water  system employees was seen a s  a f u r t h e r  i n d i c a t i o n  of t h e  
p r o f e s s i o n a l i z a t i o n  of t h e  system. The f i n a l  v a r i a b l e  i n  t h i s  s e t  was 
one which c l a s s i f i e d  t h e  water  system's employees according t o  t h e  
l e v e l  of c e r t i f i c a t i o n  by t h e  S t a t e  of I l l i n o i s ,  with t h e  assumption 
t h a t  t h e  h igher  t h e  l e v e l  of cemPtification, t h e  g r e a t e r  t h e  degree of 
p r o f e s s i o n a l i z a t i o n .  
The second s e t  of f i v e  v a r i a b l e s  was concerned wi th  municipal  
c h a r a c t e r i s t i c s .  The f i r s t  of t h e s e  d e a l t  ~ 5 t h  t h e  s i z e  of t h e  com- 
muni ty ' s  popula,tion, i n  an e f f o r t  t o  determine i f  l a r g e  communities 
d i f f e r e d  from small communities i n  t h e  a r e a s  of dec i s ion  making, 
planning and f i n a n c i a l  management, and t e c h n i c a l  management. The 
next  v a r i a b l e  measured t h e  community's growth i n  t h e  decade 1960 t o  
1970. This was done t o  see i f  perhaps not only t h e  abso lu t e  s i z e  but  
a l s o  t h e  r a t e  of growth had e f f e c t s  i n  t h e s e  a r e a s .  
The t h i r d  v a r i a b l e  t r e a t e d  t h e  pe r  c a p i t a  municipal  expendi tures  
i n  t h e  yea r  1970, i n  order  t o  a s c e r t a i n  t h e  importance of l a r g e  and 
small pe r  c a p i t a  municipal  expendi tures .  A v a r i a b l e  concerned wi th  
median house va lue  was inc luded  t o  e s t a b l i s h  t h e  r e l a t i o n s h i p s  of 
e x i s t i n g  t a x  s t r u c t u r e s  and t h e  economic composition of t h e  communitiesr 
inhabi ta ,n t s  t o  t h e  formerly descr ibed  a r e a s  of study. The f i n a l  
var ia ,ble  a s c e r t a i n e d  t h e  presence of  a c i t y  manager. It has been 
g e n e r a l l y  conceded t h a t  c i t y  mana,gers denote a g r e a t e r  o r i e n t a t i o n  
toward bus iness ,  e f f i c i e n c y ,  and p r o f e s s i o n a l i z a t i o n  i n  municipal  
affairs. 
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I V .  WATER SYSTEM DECISION MAKING 
I n  o r d e r  t o  understand t h e  na tu re  and ope ra t i on  of  munic ipa l  water  
systems, it is necessary  t o  understand how t h e  d e c i s i o n s  a f f e c t i n g  t h e  
water  system a r e  made. I n  t h e  dec i s ion  making process  a l l o c a t i o n s  a r e  
ma,de of scarce  r e sou rces  of  c a p i t a l  a,nd manpower. The dec i s ions  af- 
f e c t  t h e  long-run and shor t - run  adequacy o f  t h e  system, a r e  importa,nt 
t o  t h e  c u r r e n t  b e n e f i t s  t o  be de r ived  from it, and t h e y  g r e a t l y  a f f e c t  
how w e l l  f u t u r e  needs of  t h e  community w i l l  be met.  
The p o s i t i o n  of t h e  munic ipa l  government w i th  regard  t o  t h e  wa,ter 
system i s  of  n e c e s s i t y  an ambiguous one. On t h e  one hand t h e  munic ipa l  
government has  t h e  r e s p o n s i b i l i t y  t o  see t h a t  t h e  f u n c t i o n s  of  t he  waker 
system a r e  p rope r ly  c a r r i e d  ou t .  This  n e c e s s i t a t e s  a  c e r t a i n  amaunt of 
d e t a i l e d  knowledge concerning t h e  day t o  day ope ra t i ons  of t h e  water  
system. A t  t h e  same t ime t h e  main t a s k  of municipal  government i s  t o  
i n t e g r a t e  and coord ina te  t h e  va r ious  s e r v i c e  f u n c t i o n s  w i th in  t h e  muni.- 
c i p a l i t y  and t o  mediate and r econc i l e  t h e  va r ious  demands on a v a i l a b l e  
r e sou rces .  
I n  t h i s  chap te r  we w i l l  analyze va r ious  a s p e c t s  of t h e  r o l e  of 
l o c a l  government o f f i c i a l s ,  e s p e c i a l l y  mayors, i n  t h e  d e c i s i o n  making 
process  regard ing  water .  F i r s t ,  we w i l l  cons ider  t h e  p o s i t i o n  of t h e  
mayor s p e c i f i c a l l y  w i t h  r ega rd  t o  t h e  water  system. We w i l l  a s c e r t a i n  
if t h e  mayors a c t  as i f  t h e y  a,re well-informed, and i f  t h e  mayor and 
t h e  wa te r  system opera,tor a.ppear t o  share  t h e  same informat ion .  
I n  t h e  second pa,rt of  chapter  fourwe w i l l  b ~ i e f l y  d i s c u s s  t h e  
r e l a , t i onsh ip  of t h e  mayor t o  t h e  r e s t  of t h e  m u n i c i p a l i t y  i n  m a t t e r s  
o f  d e c i s i o n s  regard ing  t h e  municipa.1 water  system. 
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Fina, l ly ,  we w i l l  address  t h e  ques t ion  of t h e  degree of c o n t r o l  by 
p o l i t i c a l  f u n c t i o n a r i e s  over t h e  dec i s ions  a f f e c t i n g  t h e  water  system. 
A .  The Magor and t h e  Water System 
One important aspec t  of water  system dec i s ion  making i s  t h e  na tu re  
of t h e  communication between t h e  mayor and the  employees of t h e  water  
system. The mayor has many demands upon h i s  t ime which compete wi th  
t h e  a t t e n t i o n  t h a t  can be given t o  t h e  water  system. However, i n  o rde r  
t o  e f f e c t i v e l y  oversee t h e  opera t ion  of t h e  water  system, t h e  mayor w i l l  
need t o  be w e l l  informed. 
We decided, t h e r e f o r e ,  f i r s t  t o  c a l c u l a t e  a simple knowledge s c a l e  
which records  how f r e q u e n t l y  mayors were not  i n  a p o s i t i o n  t o  answer 
ques t ions  concerning b a s i c  a s p e c t s  of t h e  water  system. This knowledge 
s c a l e  i s  based on t h e  a b i l i t y  of t h e  mayors t o  provide information 
regard ing  t h e  water  system. S ix  ques t ions  were asked of t h e  mayors: 
whether t h e  water  system had a w r i t t e n  plan;  whether t h e  water  was 
t e s t e d  f o r  n i t rogen ;  f o r  i r o n ;  and f o r  col i form; whether t h e r e  was a 
s e t  of procedures t o  foUow f o r  severe  low water  pressure ;  and what 
procedure was fol lowed i n  t h e  event  of low pressure .  Only when t h e  
mayors responded t h a t  t hey  d i d  not  know d i d  t h e y  r ece ive  one po in t .  
The scores  r a n  from zero  t o  s i x ,  wi th  a score  of ze ro  i n d i c a t i n g  t h a t  
t h e  mayors r epo r t ed  high knowledge of  t h e  system and a score  of s i x  
r ep re sen t ing  a l a c k  of knowledge about t h i s  a spec t  of t h e  water system. Y 
Two-thirds of  t h e  mayors r epo r t ed  ha,ving complete knowledge i n  t h e s e  
a r eas .  Another 14 percent  expressed a, l a c k  of knowledge i n  only  one 
It should be poin ted  out t h a t  t h e  accuracy of t h e  mayor's knowledge 
i s  not  measured, on ly  h i s  admit ted l a c k  of information.  
a r e a ,  J u s t  under 20 percent  o f  t h e  mayors r e p o r t e d  t h a t  t h e y  d i d  no t  
know t h e  answers t o  two o r  more of t h e  s i x  ques t ions .  
A b e t t e r  measure of t h e  communication regard ing  t h e  water  system 
i s  based on t h e  degree t o  which t h e  mayor and t h e  wa te r  system opera- 
t o r  share  t h e  same knowledge. E f f i c i e n t  ope ra t i on  of a system i n  t h e  
absence of  shared  information becomes v e r y  d i f f i c u l t .  To t e s t  t h e  degree 
of shared  knowledge, we measured t h e  e x t e n t  of d i sc repancy  i n  t h e  
s epa ra t e  responses  of t h e  mayor and t h e  water  system ope ra to r  t o  seven 
i d e n t i c a , l  ques t i ons .  The fol lowing ques t ions  were s e l e c t e d  : What 
percent  of  your water  has  as i t s  source su r f ace  water ,  groundwater, 
and purchased lua,ter;u i s  t h e  water  t e s t e d  f o r  n i t rogen ,  f o r  i r o n ,  and 
f o r  co l i form;  and a r e  t h e r e  procedures  t o  be fol lowed f o r  severe  low 
wa te r  p r e s su re .  
Table 11 shows t h a t  more t han  90 percent  of  t h e  mayors and watermen 
agreed on t h e  percent  of t h e  water  source which was su r f ace  water ,  
groundwater, o r  purchased wa te r .  Only around 44 percent  of  t h e  respon- 
d e n t s  were i n  agreement on whether t h e  water  was t e s t e d  f o r  n i t rogen .  
The r e s u l t s  were l i t t l e  b e t t e r  i n  r ega rd  t o  t e s t i n g  f o r  i r o n :  61 percent  
agreement. On co l i form:  71 percent  agreement. F i n a l l y ,  63 percent  
agreed on whether t h e  system had a s e t  of  procedures  f o r  severe  low 
water  p ressure .  
Table 12  provides  a score  on t h e  number of t imes  agreement e x i s t s  
between t h e  mayor and t h e  water  super in tendent  on f i v e  i s s u e s  regard ing  
1/ The pe rcen t s  were given a 5% leeway on e i t h e r  s i d e  t o  be considered 
i n  agreement. 
Table 11. Agreements Between Mayors and Water Superintendents i n  
Selected Areas of the  Water System ( N  = 228) 
Table 12.  Index of Discrepancy of Information between t he  Mayor and 
t he  Water System Operator ( N  = 228) 
Item from questionnaire 
What % water source equals 
surface water 
What % water source equals 
groundwater 
What % wa-ter source equals 
purchased water 
I s  water t e s t ed  f o r  nitrogen 
I s  water t e s t ed  f o r  i ron 
I s  water t e s t e d  f o r  coliform 
I s  the re  a s e t  of procedures 
f o r  low water pressure 
Agreement 
Frequency 
208 
213 
2 10 
100 
140 
162 
144 
Percent 
21.1 
26.8 
22.4 
19.7 
8 .3  
1.8 
Score 
o 
1 
2 
3 
4 
5 
Percent 
91.2 
93.4 
92.1 
43.9 
61.4 
71.1 
63.2 
Frequency 
48 
6 1  
5 1 
45 
19 
4 
t h e  water system. Both respondents were asked a number of quest ions.  
The scores  i n  Table 12  a r e  determined by t h e  degree of a,greement between 
t h e  mayor and t h e  water system supervisor  on: t h e  percent  of t h e  water 
source t h a t  was e i t h e r  ground-, sur face  o r  purchased water  (once again 
a.llowing a 1 0  percent margin of e r r o r ) ;  t h e  t e s t i n g  program inc ludes  
t e s t s  f o r  n i t rogen,  i ron ,  and col iform; and t h e  exis tence  of procedures 
i n  t h e  event  of low water pressure.  Complete agreement scored zero 
and complete disagreement between t h e s e  two o f f i c i a l s  scored f i v e .  
Over 20 percent  scored zero. Another 26 percent agreed on a l l  except 
one of t h e  quest ions.  Fif'ty-one s e t s  of mayors and watermen concurred 
i n  a.11 but  two ins t ances .  . Almost twenty percent disa,greed i n  t h r e e  out 
of t h e  f i v e .  Nineteen p a i r s  d id  not concur on f o u r  of t h e  f i v e  quest ions,  
and four  s e t s  d isagreed  i n  a l l  insta,nces. 
While considerable d i f f e rences  e x i s t  between munic ipa l i t i e s  on 
t h e  ma t t e r  of information shared between t h e  mayor and t h e  water system 
opera tor ,  t h e  information i n  Tables 11 and 12 appears  t o  i n d i c a t e  t h a t  
i n  ma,ny m u n i c i p a l i t i e s  t h e  l i n e s  of communication between t h e  mayor and 
t h e  water system opera tor  leave  much t o  be des i r ed ,  It a l s o  r e f l e c t s  
the f a c t  t h a t  i n  t h e  competition f o r  t h e  mayor's a t t e n t i o n ,  t h e  water 
systems f r equen t ly  a r e  not f a r i n g  very wel l .  
B. The Context of Municipal Decision Making on Water 
I n  t h i s  sec t ion ,  we i n v e s t i g a t e  what f o r c e s  o the r  than  municipal 
government have a bearing on t h e  dec i s ion  making process.  The 
respondents were asked: "How important a r e  t h e  fol lowing groups i n  
inf luencing  t h e  water  ra,te schedule i n  your munic ipa l i ty?"  An i d e n t i -  
c a l l y  phrased a ,ddi t ional  quest ion r e l a t e d  t o  major c a p i t a l  expenditures.  
The respondents were given a l i s t  of poss ib le  sources of inf luence  and 
asked t o  i d e n t i f y  t h e i r  opinions of t h e s e  a s  "not," "somewhat," o r  "very" 
important.  The responses were then  summarized under t h e  fol lowing 
headings : municipal government; t h e  public--made up of r e s i d e n t i a l  
users  and c i t i z e n s '  groups; s p e c i a l  i n t e r e s t  groups--made up of l a r g e  
volume users ,  community development corpora t ion  o r  Chamber of Commerce, 
o r  l a r g e  r e a l  e s t a t e  developers;  and outs ide  forces--represent ing 
i n t e r e s t s  from outs ide  t h e  community such a s  bond holders  o r  f i n a n c i a l  
, 
underwri ters  f o r  bonds, water  boards, commissions, e t c .  The responses 
were weighted, ranging from not  important (weight = 0 )  t o  very impor- 
t a n t  (weight = 2) and t h e  mean scores  a r e  summarized i n  Table 13. The 
mayors r a t e d  municipal  government a s  most important ,  t h e  gene ra l  publ ic  
was second most o f t en  r a t e d  a s  i n f l u e n t i a l ,  bu t  outs ide  groups were 
almost a s  f r equen t ly  l i s t e d  a s  i n f l u e n t i a l ,  r e f l e c t i n g  t h e  r egu la to ry  
powers of s t a t e  agencies  l i k e  t h e  EPA, and t h e  c o n s t r a i n t s  t h a t  may 
come wi th  providing f inancing  f o r  a  system. 
I n  o rde r  t o  ga in  f u r t h e r  perspec t ive  on municipal  dec is ion  making, 
we asked vhich group was t h e  s ing le  most important i n  determining water  
r a t e s .  Municipal governments a r e  r a t e d  as most i n f l u e n t i a l  by over 
h a l f  of t h e  mayors i n  determining water  r a t e s  and c a p i t a l  expenditures  
(Table 14) .  But t h e  inf luence  of ou t s ide  groups and t h e  pub l i c  i s  con- 
s ide red  a s  most important by more than  one-third of t h e  respondent s. 
The d a t a  i n  t h i s  s e c t i o n  confirm t h e  impression t h a t  while  municipal  
governments a r e  p r imar i ly  responsible  f o r  t h e  managerial  dec i s ions  
a f f e c t i n g  water systems, t h e y  operate  by no means i n  a  vacuum and t h e y  
f r equen t ly  have t o  contend wi th  t h e  presence of o the r  i n t e r e s t s  when 
making such dec is ions .  
Table 13. Mean Scores of Measures of the  Relative Influence of Others 
i n  Water System Decisions ( N  = 228) 
Table 14. The Most Important Group Affecting Water Rates and Major 
Capital  Expenditures ( N  = 219) 
Influence of 
c a p i t a l  expenditures 
1.64 
.68 
.61 
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Municipal administration 
The public 
Outside groups 
Special  i n t e r e s t  groups 
Influence of 
water r a t e s  
1.47 
.68 
.62 
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I 
Water r a t e s  Ma j or c a p i t a l  expenditures 
Adjusted 
frequency 
58.4 
19.6 
17.8 
4 .1  
Absolute 
frequency 
132 
53 
3 3 
1 
Absolute 
f re quency 
Adjusted 
frequency 
60.3 
24.2 
15 .1  
0.5 
Municipal 
government 
Out side groups 
The public 
Special  i n t e r e s t  
groups 
128 
43 
39 
9 
C. P o l i t i c a l  Control of Water System Decision Making 
P o l i t i c a l  c o n t r o l  over the  water system i s  a measure of the  degree 
t o  which t h e  dec is ions  regarding t h e  water system a r e  made by l o c a l  
government, e l e c t e d  or  appointed, o f f i c i a l s  and t o  what extent  t h e  
dec is ions  a r e  l e f t  t o  people who operate t h e  system on a day-to-day 
b a s i s .  
To measure t h e  po l i t i ca , l  c o n t r o l  of  t h e  decision-making process,  
a s e r i e s  of ind ices  was c rea ted  t o  determine t h e  various p a r t i e s  who 
have t h e  major r e s p o n s i b i l i t y  f o r  c e r t a i n  dec is ions  concerning water.  
A p l an t  opera,tor may be allowed t o  purchase chemicals and author ize  
r e p a i r s  i n  a  decent ra l ized  system, whereas these  items would be author-  
i z e d  only  by t h e  c i t y  counci l ,  f o r  example, i n  a highly c e n t r a l i z e d  
system. The designated decis ion  makers were divided i n t o  f o u r  ca te -  
go r i e s :  l o c a l  government o f f i - c i a l s  (comprising such a u t h o r i t i e s  as 
t h e  municipal head, mayor, manager, c i t y  counci l ,  aldermen, c i t y  c l e r k ,  
e t c .  ) ; water system management (super in tendent ,  water commission, 
water chairman, t r e a s u r e r  of water board, t r u s t e e s ,  e t c . ) ;  l o c a l  
government employees ( c i t y  t r e a s u r e r ,  purchasing agent ,  d i r e c t o r  of 
management se rv ices ,  e t c . ) ;  and t h e  water  system employees ( p l a n t  
opera tor ,  department comptrol ler ,  manager, engineer ,  foremen, book- 
keeper,  e t c .  ). 
It w a s  expected t h a t  t h e  r o l e s  of t h e  var ious  dec i s ion  makers 
would d i f f e r  according t o  t h e  nature of t h e  dec is ions .  MunicipaJ 
governments represent ing  t h e  c i t i z e n r y  would c e r t a i n l y  be expected t o  
play an a c t i v e  r o l e  i n  t h e  f i s c a l  management of t h e  water system. A t  
t h e  same time municipal  governments would a l s o  be expected t o  t a k e  an 
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a c t i v e  i n t e r e s t  i n  o the r  dec i s ions  a f f e c t i n g  t h e  water  system. We 
a r e  concerned wi th  t h e  na ture  of t h e  sha r ing  of decision-making power. 
The fol lowing ques t ion  was asked: "What i s  t h e  t i t l e  of  t h e  person 
o r  group who has t h e  a u t h o r i t y  f o r  t h e  fol lowing i tems:  purchasing 
materials, con t r ac t ing  f o r  system s e r v i c e s ;  c a p i t a l  expendi tures ;  and 
c o l l e c t i n g  revenue, b i l l i n g ,  o r  suggest ing r a t e  changes. Table 15  
shows t h e  cons iderable  v a r i a b i l i t y  i n  dec i s ion  makers which e x i s t s  f o r  
t h e s e  f o u r  a c t i v i t i e s ,  C a p i t a l  expenditure  ma t t e r s  a r e  overwhelmingly 
(87 percent  of  t h e  m u n i c i p a l i t i e s )  decided by l o c a l  government o f f i c i a l s ,  
andmat t e r s  pe r t a in ing  t o  revenue c o l l e c t i o n  a r e  predominantly ( two- th i rds  
of t h e  mun ic ipa l i t i e s )  decided by l o c a l  government o f f i c i a l s .  
Mat te rs  p e r t a i n i n g  t o  t h e  day-to-day ope ra t ion  of t h e  system a r e  
more l i k e l y  l e f t  t o  water  system management personnel .  Cont rac t ing  
f o r  s e r v i c e s  i s  decid-ed upon by l o c a l  government o f f i c i a l s  i n  only  
about one-fourth of t h e  m u n i c i p a l i t i e s ,  and t h e  purchasing of m a t e r i a l s  
i s  done by t h e  l o c a l  government o f f i c i a l s  i n  only one-tenth of t h e  
m u n i c i p a l i t i e s  . 
Lower l e v e l  g e n e r a l  municipal  employees a r e  r a r e l y  i n  a p o s i t i o n  
t o  make any dec i s ion .  Employees, o t h e r  than  management l e v e l ,  spec i -  
f i c a l l y  assigned t o  t h e  water  system a r e  more f r equen t ly  i n  a dec i s ion -  
ma,king pos i t i on .  
Two o t h e r  ques t ions  a r e  a l s o  of i n t e r e s t  i n  determining p o l i t i c a l  
c o n t r o l  of d e c i s i o n  making. We asked who determines t h e  water  r a t e  
schedule,  and who approves t r u n k  l i n e s .  Local government o f f i c i a l s  
(ma,yor, c i t y  mana,ger, c i t y  counci l )  were found t o  be overwhelmingly 
(more than  80 percent  of t h e  m u n i c i p a l i t i e s )  i n  charge of t hese  dec is ions .  
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In t he  remaining 20 percent of the  cases the  decisions were made by 
persons d i r e c t l y  associated with t h e  water system. 
The s i x  items described i n  the previous paragraphs were combined 
i n  an index of p o l i t i c a l  control. The index was computed by assigning 
a score of "1" for  each instance where l o c a l  government o f f i c i a l s  
were named as  t he  decision makers. The scores can vary between zero, 
when the  l o c a l  government o f f i c i a l s  make no decisions,  and s i x  i n .  
cases where l o c a l  government o f f i c i a l s  make a l l  decisions.  Table 16 
shows the  r e s u l t s  obtained on t h i s  index. 
In  about 20 percent of the  cases, the  municipal government makes 
two or  fewer decisions. The majori ty of the  cases (approximately 60 
percent) f a l l  i n  t he  middle range of three  and four decisions.  For 
t he  remaining approximately 20 percent of the  municipali t ies,  respon- 
dents declared t h a t  .the municipal administration made f i v e  or a l l  of 
the  s i x  possible decisions. In  terms of cen t ra l i za t ion  then, around 
20 percent of the  cases f e l l  a t  each end of the  spectrum, or  the ex- 
tremes of l i t t l e  or  no centra l izat ion and almost complete centra l izat ion.  
We suspected t h a t  the  degree of l oca l  p o l i t i c a l  control  over t he  
water system would be a function of the type of municipality within 
which the water system i s  found. It was ant ic ipated t h a t  l a rger  water 
systems, and espec ia l ly  those i n  l a rger  municipal i t ies ,  would develop a 
l a rge r  degree of autonomy from the p o l i t i c a l  decision-making s t ruc ture ,  
due t o  increased i n t e r n a l  d i f f e r en t i a t i on  and the  a v a i l a b i l i t y  of ex- 
pe r t i s e  within t h e  municipality, t h a t  i s  normally associated with size. 
Table 17 provides the  r e su l t s  of an analysis  of t he  re la t ionship  
between p o l i t i c a l  control  and a, s e t  of var iables  measuring ce r ta in  water 
system or municipal charac te r i s t i cs .  
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Table 16. Composite Index of P o l i t i c a l  Cont ro l  ( N  = 228) 
Table 17. Zero-order Pearsonian Cor re l a t ion  Coef f i c i en t s  f o r  
Rela t ionships  between P o l i t i c a l  Cont ro l  over Water System 
Decision Making and Se lec t ed  Water System and Municipal 
C h a r a c t e r i s t i c s  
Water System 
Number of g a l l o n s  used i n  
Adjusted frequency 
(pe rcen t )  
2.6 
5.3 
12 .3  
26.3 
35 .1  
8.8 
9.6 
o 
1 
2 
3 
4 
5 
6 
1973 
Percent  of water f o r  indus- 
t r i a l  use i n  1973 
Rat io  of fu l l - t ime  t o  t o t a l  
employees 
Ra t io  of co l l ege  employees 
t o  t o t a l  employees 
C e r t i f i c a t i o n  of water  
system employees 
Absolute frequency 
6 
1 2  
28 
60 
80  
20 
22 
Munic ipa l i t y  
Populat ion s i z e  
Populat ion change 1960-1970 
Municipal expendi tures  i n  
19 70 
Median housing va lue  1970 
Presence of c i t y  manager 
* Sign i f i cance  P f . l o )  (Note: While most s t u d i e s  choose a s i g n i f i c a n c e  
l e v e l  of less than  o r  equal,  t o  .05%, we have not  done t h i s .  The .05 
l e v e l  -is gene ra l ly  chosen i n  o rde r  not  t o  commit t h e  t y p e  I e r r o r ,  which 
i s  r e j e c t i n g  a hypothes is  which i s  t r u e .  Since our  s tudy  has  a g r e a t e r  
degree of known rep resen ta t iveness  and non-randomness (due t o  t h e  f a c t  
t h a t  our study i s  based on half of a universe), we have therefore 
chosen a significance l e v e l  of l e s s  than or  equal t o  the  .10 level ,  
since the  problem of committing a type I e r ro r  has been decreased. 
METRO denotes: a three-category variable of the  influences of 
s i ze  and distance. Metro 1 i s  comprised of towns which are not close 
t o  e i t h e r  a, medim or  large SMSA. Metro 2 includes towns within 25 
miles of a medium sized SMSA, and Metro 3 consis ts  of towns within 50 
miles of East St .  Louis o r  Chicago. 
The f i r s t  observation from Table 17 re la ted  t o  the  differences 
i n  findings f o r  the  three  types of municipali t ies.  Only f o r  the  non- 
suburban municipali t ies d.o we f ind several  of the  variables re la ted  t o  
t h e  l eve l  of p o l i t i c a l  control ,  Among the  nonsuburban municipali t ies 
t he  re la t ionships  between the  charac te r i s t i cs  of the  municipality and 
the l eve l  of p o l i t i c a l  control  a re  i n  t he  expected direct ion,  and most 
are  s t a t i s t i c a l l y  s ignif icant .  As the  municipality grows i n  s i ze ,  has 
control  over greater  wealth, a,s represented by per capi ta  public expen- 
d i tu res  i n  1970 and the  average housing value, and develops a more 
" r a t i ona l i s t i c  management" s ty l e  of c i t y  government, as  indicated by 
the  presence of a c i t y  manager, the  degree of p o l i t i c a l  control  over 
the  water system decision making decreases. For both types of suburban 
municipali t ies t h i s  does not appear t o  be t he  case, however, except i n  
the  case of s ize  f o r  t he  suburbs i n  the  largest  urban areas. The ex- 
pected re la t ionships  between control  over decision making and municipal 
chara.cterist ics apparently operate fo r  more autonomous municipali t ies 
but not i n  the suburban municipali t ies.  
We expected t h a t  the  re la t ionship between water system character- 
i s t i c s  and p o l i t i c a l  control  of decision making would show tha t  a s  the  
water system became of large s ize ,  and the l eve l  of expertise among i t s  
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employees increased ,  t h e  l e v e l  of p o l i t i c a l  c o n t r o l  over t h e  water  
system would decrease.  Table 17 i n d i c a t e s  t h a t  t h i s  r e l a t i o n s h i p  
does not  e x i s t ;  few of t h e  r e l a t i o n s h i p s  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t ,  
and two of t hose  which a r e  s t a t i s t i c a l l y  s ign i f i ca ,n t  a r e  i n  a  d i r e c t i o n  
oppos i te  t o  what was expected. 
I n  conclusion,  it appears  t h a t  t h e  p o l i t i c a l  c o n t r o l  over t h e  water  
system i s  a f f e c t e d  by municipal  c h a r a c t e r i s t i c s  on ly  among nonsuburban 
m u n i c i p a l i t i e s .  It i s  probably a  r e f l e c t i o n  of t h e  dependent p o s i t i o n  
of  t h e  suburban m u n i c i p a l i t i e s  w i th in  t h e  met ropol i tan  system t h a t  
municipa,l c h a r a c t e r i s t i c s  have p r a c t i c a l l y  no r e l a t i o n s h i p  t o  t h e  l e v e l  
of p o l i t i c a l  con t ro l .  The degree of  p o l i t i c a l  c o n t r o l  a l s o  i s  found t o  
b e  un re l a t ed  t o  t h e  s i z e  o r  t h e  l e v e l  of e x p e r t i s e  w i t h i n  t h e  water  
system. 
D. Summary 
Within m u n i c i p a l i t i e s  pub l i c  water  systems a r e  one a,rea of concern 
about which dec i s ions  need t o  be made i n  t h e  p o l i t i c a l  process .  This  
chap te r  i n v e s t i g a t e s  var ious  a spec t s  of t h e  d e c i s i o n  making. It i s  gen- 
e r a l l y  perceived by t h e  respondents t h a t  t h e  munic ipa l  government i s  t h e  
most important  u n i t  i n  making dec i s ions  regard ing  t h e  water  system, al though 
o t h e r  groups, bo th  r e s i d e n t s  and o u t s i d e r s ,  f r e q u e n t l y  e x e r t  i n f luence .  
While municipal  governments a r e  seen a s  t h e  most important dec i s ion  
makers by many respondents,  t h e r e  i s  i n  e f f e c t  cons iderable  v a r i a t i o n  
i n  t h e  degree t o  which t h e  p o l i t i c a l  system e x e r c i s e s  c o n t r o l  over  water  
system dec i s ions .  There i s  a c e r t a i n  s p e c i a l i z a t i o n  of a r e a s  of i n f luence  
w i t h i n  which t h e  municipal  goyernment makes dec i s ions  (h igh  f o r  c a p i t a l  
expendi tures ,  low f o r  purchasing m a t e r i a l s ) .  
There i s  a l s o  cons iderable  v a r i a t i o n  between m u n i c i p a l i t i e s  i n  
t h e  degree t o  which t h e  dec i s ion  making regarding t h e  water  system i s  
concent ra ted  i n  t h e  l o c a l  p o l i t i c a l  sy-stem. Attempts t o  determine i f  
t h e  degree of p o l i t i c a l  c o n t r o l  over  dec i s ion  making i s  r e l a t e d  t o  
o t h e r  c h a , r a c t e r i s t i c s  of t h e  mun ic ipa l i t y  and t h e  water  system were 
l a r g e l y  unsuccessful ,  except f o r  t h e  nonsuburban communities, where 
municipal  c h a r a c t e r i s t i c s  were found a s soc i a t ed  wi th  p o l i t i c a l  con t ro l .  
V. PLANNING ANI) FINANCIAL MANAGEMENT 
I n  chapter  f o u r  we d iscussed  t h e  dec i s ion  making regarding t h e  
water  system. I n  chap te r s  f i v e  and s i x  we w i l l  be  more concerned wi th  
s e l e c t e d  a spec t s  of t h e  ways i n  which t h e  systems a r e  managed. F i r s t ,  
we w i l l  d e a l  w i th  t h e  admin i s t r a t i ve  management of t h e  system: planning 
and f i n a n c i a l  information.  I n  chap te r  s i x  we will d i scuss  a s p e c t s  of 
t h e  t e c h n i c a l  management. 
A. Planning 
Planning r e f e r s  t o  e f f o r t s  of t h e  water  system t o  a n t i c i p a t e  f u t u r e  
needs and changes (i. e .  , populat ion change, i n d u s t r i a l  growth, seeking 
a l t e r n a t i v e  sources of supply) i n  an organized,  ongoing and r a t i o n a l  
manner. This  i s  i n  c o n t r a s t  t o  a system t h a t  responds t o  change only  
i n  a c r i s i s  s i t u a t i o n .  Undesirable consequences of t h e  l a t t e r  approach 
f r e q u e n t l y  a r e  misspent funds,  dup l i ca t ion  of  e f f o r t ,  o r  a system which 
may be soon outmoded. The cons t ruc t ion  of  waterworks i s  such t h a t  l a r g e  
c a p i t a l  o u t l a y s  and long t ime per iods  a r e  necessary  f o r  t h e  execut ion 
of t h e s e  investments .  Long-range planning and t h e  support o f  we l l -  
thought -OLI~ f i n a n c i a l  p o l i c i e s  a r e  necessary  t o  provide t h e  resources  
f o r  expansion. If shor tages  of water  develop, t h e s e  can become acute  
and may p e r s i s t  until new f a c i l i t i e s  a r e  brought i n t o  opera t ion .  It 
i s  t h e r e f o r e  important  t h a t  water  systems p lan  f o r  f u t u r e  developments. 
While planning f o r  water  systems may i n  e f f e c t  t a k e  s l i g h t l y  
d i f f e r e n t  forms, we looked f o r  t h e  fo l lowing  i n d i c a t o r s  of planning: 
t h e  presence of a, formal  plan,  scope of t h e  a r e a s  covered i n  t h e  p lan ,  
age and updat ing of t h e  plan.  
I n  an  e f f o r t  t o  a s c e r t a i n  t h e  aforementioned informat ion ,  s e v e r a l  
ques t i ons  were asked and t h e  r e s u l t s  were compiled i n t o  an index  whose 
minimum va lue  was zero  ( a  complete l a c k  of p lanning)  and t h e  maximum 
was f o u r  (denot ing t o t a l  p l ann ing ) ,  The f irst  ques t i on  pe r t a ined  t o  
t h e  ex i s t ence  of  a  p lan .  If t h e  town had one it scored  two po in t s .  
If a  p lan  was being developed, it scored  one. Otherwise, t h e  t o m  
rece ived  zero  p o i n t s .  The next  two ques t i ons  d e a l t  wi th  whether t h e  
p lan  was formulated r e c e n t l y  ( a f t e r  1971) o r  i f  it had been reviewed 
i n  t h e  l a s t  t h r e e  years .  Aff i rmat ive  answers on t h e s e  ques t i ons  r e -  
ce ived  one po in t .  Another po in t  was given i f  t h e  p lan  was devised  t o  
be  concerned wi th  a s e r i e s  of a c t i v i t i e s  a s  opposed t o  one major c r i s i s  
t y p e  a c t i v i t y .  The r e s u l t s  of  t h i s  index  are seen i n  Table 18. 
A l a r g e  number of m u n i c i p a l i t i e s  do not  engage i n  formal  planning 
f o r  t h e  water  system (45 p e r c e n t ) .  An a d d i t i o n a l  t e n  percent  of t h e  
m u n i c i p a l i t i e s  r e p o r t  being c u r r e n t l y  i n  t h e  process  of  having a  p l an  
developed. J u s t  over  one-third r e p o r t  having up-to-date broad scope 
w r i t t e n  p l ans  f o r  t h e i r  water  system. Most of t h e  munic ipa l  water  
systems have appa ren t ly  no t  been perce ived  as i n  need of  c a r e f u l  planning 
t o  prepare  f o r  t h e  f u t u r e ;  i n  verymany cases  t h e  f u t u r e  appears  t o  be 
taken  f o r  g ran ted .  
We a l s o  determined whether t h e  planning exper ience  was system- 
a t i c a l l y  r e l a t e d  t o  water  system o r  munic ipa l  c h a r a c t e r i s t i c s .  Table 
l 9  i n d i c a t e s  t h a t  t h e  ex i s t ence  of a  planning process  i s  s y s t e m a t i c a l l y  
r e l a t e d  t o  t h e  s i z e  of t h e  community and t h e  presence of  a  c i t y  manager 
i n  t h e  mun ic ipa l i t y .  The f a c t  t h a t  t h e  experienced popula t ion  change 
i s  not--or even negakive ly- - re la ted  t o  t h e  degree o f  planning should 
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Table 18. D i s t r i b u t i o n  of Scores  on Planning Index ( N  = 228) 
Table 19. Zero-wder Pearsonian Cor re l a t ion  Coef f i c i en t s  f o r  Relat ion-  
s h i p s  between Water System Planning and Se lec t ed  Water System 
and Municipal C h a r a c t e r i s t i c s  
Water System 
Number of  g a l l o n s  used i n  1973 
Percent  of water  f o r  i n d u s t r i a l  
use i n  1973 
Rat io  of f u l l - t i m e  t o  t o t a l  
employees 
Rat io  of co l l ege - t r a ined  t o  
t o t a l  employees 
C e r t i f i c a t i o n  of water  system 
employees 
Munic ipa l i t y  
Populat ion s i z e  
Percent  
45.2 
10.1 
.4 
9 .2  
35 .1  
Score 
0 
1 
2 
3 
4 
~ o p u l a t  i on  change 1960-1970 
Municipal expendi tures  i n  1970 
Median housing value 1970 
Presence of c i t y  manager 
Frequency 
103 
23 
1 
2 1 
8 0  
* Sign i f i cance  P j . l o .  
g i v e  reason f o r  concern: r a p i d  growth of  popula t ion  apparent1.y has  not  
provided an impetus t o  planning f o r  f u t u r e  needs. The c h a r a c t e r i s t i c s  
of  t h e  system, however, g e n e r a l l y  were found not  t o  r e l a t e  t o  t h e  amount 
of  planning.  
B. Procedures t o  Deal wi th  Low Pressure  
While t h e  above measures r e f e r  t o  gene ra l i zed  long-term pla.nning, 
we a l s o  i nqu i r ed  about t h e  systems1 preparedness  t o  handle  s p e c i f i c  
problems which may a r i s e  at  any one t ime.  I n  d e a l i n g  wi th  p u b l i c  water  
supp l i e s ,  t h e  I l l i n o i s  Environmental P ro t ec t i on  Agency r e p o r t s  t h a t  
t h e  most f r equen t  emergency i s  a drop  i n  water  p ressure- - f requent ly  
caused by a break i n  t h e  d i s t r i b u t i o n  system, mechanical f a i l u r e s ,  o r  
unusua l ly  high usage a t  some poin t  i n  t h e  system. Pressure  drops  can 
result i n  contaminat ion being d r a m  i n t o  t h e  system ( ~ l l i n o i s  EPA, 1973). 
I n  o r d e r  t o  measure t h e  sys temls  degree of planning f o r  emergencies 
we asked t h e  fo l lowing  ques t ions :  Has t h e  water  system a set of proce- 
dures  t o  t a k e  i f  a problem of low pressure  develops? I n  t h e  event  t h a t  
t h e  water ope ra to r  i s  ou t  of  town, i s  someone e l s e  des igna ted  t o  c a r r y  
o u t  t h e s e  procedures? And adre t h e  procedures  w r i t t e n  down? R p o s i t i v e  
p o i n t  was ass igned  f o r  a f f i r m a t i v e  responses  t o  each of t h e s e  ques t ions .  
Table 20 i n d i c a t e s  t h a t  over  27 pe rcen t  of t h e  communities d i d  no t  
have procedures  f o r  low p re s su re .  Four communities d i d  have procedures ,  
bu t  no one was des igna t ed  t o  c a r r y  them out  i n  t h e  case  t h e  operakor was 
absen t ;  nor were t h e i r  procedures w r i t t e n  down. Eighty- three  communities 
had procedures  and e i t h e r  had an a l t e r n a t i v e  de l ega t ed  t o  c a r r y  them 
ou t  o r  had them i n  w r i t t e n  form. J u s t  over  one- th i rd  of  t h e  municipal-  
i t i e s  obta ined  t h r e e  p o i n t s  on our  s c a l e ,  i n d i c a t i n g  s t anda rd i zed  pro- 
cedures  t o  d e a l  w i t h  emergencies e x i s t e d .  
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Table 20. Index of Low Pressure  Procedures (N = 228) 
Table 21. Z e r ~ ~ o r d e r  Pearsonian Cor re l a t ion  Coef f i c i en t s  f o r  Relat ion-  
s h i p s  between E x i s t i n g  Low Pressure  Procedures and Se lec t ed  
Water System and Municipal C h a r a c t e r i s t i c s  
METRO 
Percent 
27.2 
1.8 
36.4 
34.6 
Score 
o 
1 
2 
3 
Water System 
Number of g a l l o n s  used i n  1973 
Frequency 
62 
4 
83 
79 
Percent  of-water  f o r  i n d u s t r i a l  
use i n  1973 
Ra.tio of f u l l - t i m e  employees t o  
t o t a l  employees 
Rat io  of co l l ege  t r a i n e d  t o  t o t a l  
employees 
C e r t i f i c a t i o n  of water  system 
employee s 
Munic ipa l i ty  
Populat ion s i z e  
~ o ~ u l a t i o n  change 1960-1970 
Municipal expendi tures  i n  1970 
Median housing va lue  1370 
Presence of c i t y  manager 
* S i g n i f i c a n t  P 5 . 1 0 .  
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We again determined if t h e  ex i s t ence  of procedures t o  d e a l  wi th  low 
pressure  r e l a t e s  t o  water system and municipal  c h a r a c t e r i s t i c s .  Table 
2 1  i n d i c a t e s  t h a t  system c h a r a c t e r i s t i c s  a r e  g e n e r a l l y  not r e l a t e d  t o  
planning f o r  emergencies although a  few exceptions e x i s t  which a r e  d i s -  
cussed below. It a l s o  i n d i c a t e s  again t h e  d i f f e r e n t  r e l a t i o n s h i p s  found 
i n  t h e  d i f f e r e n t  t ypes  of mun ic ipa l i t i e s :  t h e  suburban m u n i c i p a l i t i e s  
show somewhat d i f f e r e n t  p a t t e r n s  from t h e  nonsuburban mun ic ipa l i t i e s .  
Espec ia l ly  i n  t h e  suburbs of  medium s i zed  met ropol i tan  cen te r s  we f ind  
community c h a r a c t e r i s t i c s  r e l a t e d  t o  preparedness f o r  low pressure  
emergencies; i n  t h e s e  communities t h e  ex is tence  of procedures t o  handle 
low pressure  i s  a l s o  a s soc ia t ed  wi th  t h e  s i z e  of t he  water  system and 
t h e  percent  of t h e  water  used f o r  i n d u s t r i a l  purposes. The l a t t e r  r e l a -  
t i o n s h i p  i s  a c t u a l l y  negat ive i n t h e  suburban a r e a s  of t h e  l a r g e r  c i t i e s .  
This  d i f f e r e n t i a t i o n  between t h e  suburbs of l a r g e  and smal le r  urban 
c e n t e r s  a,ppears t o  be r a t h e r  unusual. 
C. F i n a n c i a l  Administrat ion 
Another f a c e t  of  management which we explored was t h a t  of f i n a n c i a l  . 
admin i s t r a t ion .  This p a r t i c u l a r  a,spect was more l i k e l y  t o  be the  domain 
of t h e  mayor than  of t h e  water  ope ra to r ,  so ques t ions  were d i r e c t e d  t o  
t h e  mayor, asking him i f  t h e  fol lowing f i n a n c i a l  information was a v a i l -  
ab le  : d e t a i l e d  c o s t  information on t h e  water  system; knowledge of how 
much of t h e  water  system funds were a l l o c a t e d  t o  i n t e r e s t  paid on bonds 
o r  long-term loans,  t o  payments t o  t h e  gene ra l  municipal  fund, and t o  
opera t ing  maintenance and admin i s t r a t ive  expenses, inc luding  wages. 
F ina l ly ,  t h e  mayors were asked i f  it was known how much t h e  waterworks 
spent  on c a p i t a l  add i t ions  f o r  t h e  water  f a c i l i t y  dur ing  t h e  l a s t  f o u r  
yea r s .  The r e s u l t s  a r e  found i n  Table 22. Around 40 percent  of t h e  
respondents  r epo r t ed  having a l l  of t h i s  information.  Twenty-nine towns 
had a l l  b u t  one p iece  of information.  Almost 1 4  percent  know a l l  ex- 
cept  two p a r t s .  Nearly 20 percent  d i d  not  know t h r e e  out  of t h e  f i v e .  
Twenty-five mayors were unsure of f o u r  of t h e  f i v e  poss ib l e s ,  and f i v e  
mayors d i d  not know any of  t h i s  information.  It appears  t h a t  approxi- 
mate ly  50 percent  of t h e  communities' mayors knew most of t h i s  information 
( a l l ,  o r  f o u r  out  of f i v e ) .  
Re la t ing  t h e  index of f i n a n c i a l  admin i s t r a t i on  t o  water  system and 
municipal  c h a r a c t e r i s t i c s ,  we f i n d  t h a t  i n  t h e  nonsuburban municipal- 
i t i e s  t h e  municipal  c h a r a c t e r i s t i c s  r e l a t e  a s  expected, except  t h a t  we 
had expected r a p i d  popula t ion  growkh t o  r e l a t e  t o  f i n a n c i a l  management 
i n  t h e  oppos i te  d i r e c t i o n ,  a s  it does i n  t h e  two types  of suburban muni- 
c i p a l i t i e s .  Among t h e  nonsuburban m u n i c i p a l i t i e s  we a l s o  f i n d  t h e  
q u a l i t y  of f i n a n c i a l  management r e l a t e d  t o  t h e  amount o f  water  used f o r  
i n d u s t r i a l  purposes and t h e . r a t i o  of employees w i t h  co l l ege  degrees.  
Among t h e  suburbs of t h e  l a r g e  met ropol i tan  c e n t e r s ,  f i n a n c i a l  
management r e l a t e s  t o  system c h a r a c t e r i s t i c s  i n  t h e  expected d i r e c t i o n .  
It a l s o  r e l a , t e s  a s  expected t o  t h e  municipal  c h a r a c t e r i s t i c s  a l b e i t  t h a t  
i n  t h e  l a t t e r  case  t h e  r e l a t i o n s h i p s  a r e  g e n e r a l l y  not  s t a t i s t i c a l l y  
s i g n i f i c a n t .  F i n a n c i a l  management i n  t h e  suburban m u n i c i p a l i t i e s  of t h e  
in te rmedia te  s i z e  c e n t e r s  i s  found r e l a t e d  i n  t h e  d i r e c t i o n  oppos i te  of 
t h a t  expected f o r  median housing va lues  and t h e  r a t i o  of co l l ege  employees 
i n  t h e  l a b o r  f o r c e ,  It a l s o  r e l a t e d  as expected t o  popula t ion  change 
bu t  no t  t o  any o t h e r  v a r i a b l e s .  
Table 22. Index of F i n a n c i a l  Management ( N  = 228) 
Table 23. Zero-order Pearsonian Cor re l a t ion  Coef f i c i en t s  f o r  Rela t ion-  
s h i p s  between an Index of F i n a n c i a l  Management and Se lec t ed  
Water System and Municipal C h a r a c t e r i s t i c s  
Score 
o 
1 
2 
3 
4 
5 
Water System 
Number of g a l l o n s  used i n  1973 
Percent  of water  f o r  i n d u s t r i a l  
use i n  1973 
Rat io  of fu l l - t ime  t o  t o t a l  
employee s 
Frequency 
93 
29 
31 
45 
2 5 
5 
METRO 
Rat io  of co l l ege  t r a i n e d  t o  t o t a l  
employees 
C e r t i f i c a t i o n  of water  system 
employee s 
Percent  
40.8 
12 .7  
13.6 
19.7 
11.0 
2.2 
I 
Munic ipa l i ty  
2 I 3 
Populat ion s i z e  
Populat ion change 1960-1970 
Municipal  expendi tures  i n  1970 
Median housing va lue  1970 
Presence of c i t y  manager 
3C 
S i g n i f i c a n t  P f . 1 0  
D, Summary 
The d a t a  on planning and f i n a n c i a l  admin i s t r a t i on  i n d i c a t e  t h a t  
adequate planning, both f o r  t h e  long run and f o r  short-run emergencies, 
i s  absent  i n  many I l l i n o i s  m u n i c i p a l i t i e s .  I n  genera l ,  planning was  
found t o  be more o f t e n  r e l a t e d  t o  municipal  c h a r a c t e r i s t i c s  t h a n  t o  
water  system c h a r a c t e r i s t i c s .  However, t h e s e  r e l a t i o n s h i p s  a r e  gene ra l ly  
weak and o f t e n  not  c o n s i s t e n t  between t h e  d i f f e r e n t  types  of mun ic ipa l i t i e s .  
F i n a n c i a l  management was found r e l a t e d  t o  both water  system chsrac-  
t e r i s t i c s  and municipal  c h a , r a c t e r i s t i c s  i n  suburbs of l a r g e  c e n t e r s ,  and 
t o  a  l a r g e  e x t e n t  a l s o  i n  t h e  nonsuburban communities. I n  t h e  suburbs 
of medium s i zed  c i t i e s  t h e  r e l a t i o n s h i p s  were few, and t h e y  were gen- 
e r a l l y  i n  t h e  d i r e c t i o n  opposi te  of what had been predic ted .  
V I .  TECHNICAL MANAGEMENT 
Chapter V I  d e a l s  w i th  t h e  management of t e c h n i c a l  a s p e c t s  of t h e  
water  system. We w i l l  f i rs t  d e a l  wi th  t h e  adequacy of supply, inc luding  
complaints.  Then we w i l l  d i s cuss  t h e  admin i s t r a t i on  of t h e  water  system 
and t h e  complaints  of a more a e s t h e t i c  na tu re .  F i n a l l y ,  we w i l l  analyze 
t h e  t e s t i n g  procedures.  
A.  Supply 
Demands f o r  water  a r e  not s t a t i c .  Weather cond i t i ons ,  l o c a t i o n ,  
and o t h e r  f a c t o r s  cause wide f l u c t u a t i o n s  from month t o  month. Within 
months, f l u c t u a t i o n s  on a, day-to-day b a s i s  can be l a r g e .  For example, 
summer h e a t ,  lawn water ing,  a i r  condit ioning,  and ba th ing  can b u i l d  h igh  
pea,ks of consumption. It seems t h a t  some u t i l i t i e s  do not  r e a l i z e  t h e  
p o s s i b i l i t y  of water  shor tages  u n t i l  such shor tages  a r i s e .  D r i f t i n g  
along, r e l y i n g  on excesses  of capac i ty  which a r e  normally ass igned  t o  
f i r e  p ro t ec t ion ,  e t c . ,  can be dangerous. During peak months adequate 
capa,city f o r  nonnal t ime per iods  should not  be r e l i e d  upon exc lus ive ly .  
Margins f o r  unforeseen i n c r e a s e s  i n  t h e  f low of water should be included.  
Emergencies ca,n, of course,  occur; bu t  problems of pumping ca.pacity, and 
bo t t l enecks  i n  water  sources,  t rea tment  p l a n t s ,  s to rage  t anks  a,nd t r u n k  
l i n e s  should be taken  i n t o  account.  
I n  order  t o  measure adequa.cy of t h e  water  supply,  we computed a 
number of measures. The f i r s t  measure (Table 24) c o n s i s t s  of t h e  r e -  
por ted  average amount of water produced i n  ,a 24-hour per iod  d iv ided  by 
t h e  u t i l i t y '  s r a t e d  d a i l y  capac i ty .  This  measure i n d i c a t e s  t h e  e x t e n t  
t o  which t h e  water  system uses i t s  e x i s t i n g  capac i ty .  A q u a r t e r  of t h e  
systems produced on t h e  average 33 percent  o r  l e s s  t h a n  t h e y  were capa,ble 
of doing. By and l a r g e ,  t h e  m a j o r i t y  (around 75 pe rcen t )  of t h e  systems 
analyzed produced on t h e  average l e s s  t han  two- th i rds  of t h e  water  which 
t h e y  were capable of producing. It appears  t h a t  approximately 25 percent  
of t h e  systems a r e  e n t e r i n g  an e r a  where t h e i r  average and d a i l y  capa- 
c i t i e s  converge, and i n  some cases  t h e  average product ion even exceeds 
t h e  daily.  r a t e d  capac i ty :  t h i r t e e n  systems produce amounts of  water on 
an average b a s i s  which, a r e  e q u a l  t o  o r  g r e a t e r  t han  t h e i r  d a i l y  r a t e d  
capac i ty .  
The second r a t i o   a able 25) was de r ived  by d i v i d i n g  t h e  r epo r t ed  
maximum amount of  water  produced i n  a 24-hour per iod  by t h e  system's  
d a i l y  r a t e d  capac i ty .  This  measure i n d i c a t e s  t h e  e x t e n t  t o  which a 
system i s  ope ra t ing  c lose  t o  o r  beyond i t s  l i m i t  f o r  long  t i m e  opera- 
t i o n s .  I n  t h i s  i n s t ance ,  a q u a r t e r  of  t h e  systems have produced maxi- 
mums t h a t  were 56 percent  and l e s s  of t h e  u t i l i t y ' s  capac i ty .  Another 
5 1  of t h e  systems repor ted  maximum amounts of  water t h a t  ranged between 
57 percent  and 75 percent  of  capac i ty .  The t h i r d  q u a r t i l e  (52 systems) 
produced maximums t h a t  were between 75 and 91 percent  of  t h e i r  d a i l y  
r a t e d  capac i ty .  Fif ty- two of t h e  c~mmuni t i e s  s t u d i e d  have had maximums 
from 92 t o  273 percent  of t h e i r  d a i l y  r a t e d  capac i ty .  For ty- f ive  of 
t h e s e  have had maximums equa l  t o  o r  g r e a t e r  t h a n  t h e i r  t o t a l  capac i ty .  
Once aga in ,  t h e  m a j o r i t y  of t h e  systems ( c lose  t o  70 pe rcen t )  have had 
no problem i n  meeting t h e  maximum demands made upon t h e i r  f a c i l i t i e s .  
However, almost 25 percent  of t h e  systems have had maximum demands 
t h a t  have almost equaled, and i n  q u i t e  a few cases  have exceeded, t h e  
u t i l i t y ' s  daily. r a t e d  capac i ty .  
Table 24. Rat io  of Average Water Production t o  t h e  Daiw Rated 
Capaci ty ( N  = 207) 
Quart i l e  s Percents  
F i r s t  q u a r t i l e  
Second q u a r t i l e  
Third q u a r t i l e  
Fourth qua , r t i l e  
Table 25. Rat io  of Maximum Water Production t o  Da i ly  Raked 
Capaci ty ( N  = 206) 
Q u a r t i l e s  Percents  
F i r s t  q u a r t i l e  4 - 56% 
Second q u a r t i l e  57% - 75% 
Third q u a r t i l e  75% - 91% , 
Fourth q u a r t i l e  92% - 273% 
-49- 
Re la t ing  t h e  r a t i o  of maximum amount of wa,ter produced over t h e  
d a i l y  r a t e d  capac i ty  t o  system and municipal  c h a r a c t e r i s t i c s ,  we f i n d  
t h a t  among t h e  nonsuburban m u n i c i p a l i t i e s  t h e  measure r e l a t e d  p o s i t i v e -  
l y  t o  t h e  amount of water  produced; t h e  share  of t h e  employees which a r e  
f u l l  t ime;  t h e  h ighe : t  l e v e l  of c e r t i f i c a t i o n ;  and t h e  presence of a 
c i ty .  manager  a able 2 6 ) .  The measure r e l a t e s  nega t ive ly  t o  t h e  share 
of employees who have co l lege  educa t ions ,  t h e  amount of populat ion 
change between 1960 and 1970 and t h e  va lue  of housing. Apparently,  
among t h e s e  ~ c n s u b u r b a n  m u n i c i p a l i t i e s ,  b e t t e r - o f f  communities, which 
have experienced r a p i d  growth, and employ more col lege-educated workers 
i n  t h e i r  water  system, have been ab le  b e t t e r  t o  maintain t h e  capac i ty  
of t h e i r  water  system i n  l i n e  wi th  t h e i r  maximum needs. 
Among t h e  suburban m u n i c i p a l i t i e s  surrounding t h e  smal le r  metro- 
p o l i t a n  c e n t e r s ,  t h e  capac i ty  measure r e l a t e s  nega t ive ly  t o  t h e  s i z e  of 
t h e  wa,ter system and t h e  presence of col lege-educated employees, and 
p o s i t i v e l y  t o  t h e  l e v e l  of c e r t i f i c a t i o n  and t h e  g e n e r a l  l e v e l  of muni- 
c i p a l  expendi tures .  The suburbs of  l a r g e r  met ropol i tan  c e n t e r s  f i n d  
t h e i r  cadpaci ty problems r e l a t e d  posi.tiveI-y t o  t h e  s i z e  of t h e  community 
and nega t ive ly  t o  t h e  employment of co l l ege  graduates  snd the a m ~ ! l r ~ t  of 
water  used f o r  i n d u s t r i a l  purposes.  
A t h i r d  measure of capac i ty  r e l a t e s  t o  t h e  a c t u a l  water  shortage 
experience t h e  water  system may have had. The respondents were asked 
i f  t h e i r  systems had experienced water  shor tages  and were forced  t o  
c u r t a i l  s e r v i c e s  a t  any one t ime,  Table 27 r ep re sen t s  t h e  f i n d i n g s ;  i n  
case of bo th  shor tages  and cur ta i lment  t h e  score i s  two, i n  case of a 
shortage not severe enough t o  n e c e s s i t a t e  cur ta i lment  of s e rv i ce ,  a 
Table 26. Zero-order Pearsonian Corre la t ion  Coef f i c i en t s  f o r  Relat ion-  
s h i p s  between t h e  Rat io  of  Maximum Use Divided by Daily 
Rated Capacity and Se lec t ed  Water System and Municipal Char- 
a c t e r i s t i c s  
Water System 
Number of ga l lons  used i n  1973 
Percent  of  water f o r  i n d u s t r i a l  
use  i n  1973 
Rat io  of  fu l l - t ime  t o  t o t a l  
employees 
Rat io  of  co l l ege  t r a i n e d  t o  
t o t a l  employees 
C e r t i f i c a t i o n  o f  water system 
employees 
Munic ipa l i t x  
Populat ion s i z e  
Populat ion change 1960-1970 
Municipal expenditures  i n  1970 
Median housing va lue  1970 
Presence o f  c i t y  manager 
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Table 27. Index of  Shortages of Water and Curtailment of Serv ices  
( N  = 228) 
s c o r e  of one i s  g iven ,  The overwhelming m a j o r i t y  (82 p e r c e n t )  of t h e  
systems r e p o r t e d  no sho r t age  no r  any c u r t a i l m e n t  i n  s e r v i c e .  Th i r t y -  
n ine  communities (approx imate ly  17 pe r cen t  of our  s t u d y )  responded t h a t  
t h e y  had had s h o r t a g e s  o r  t h r e a t e n e d  s h o r t a g e s  of  w a t e r ,  o f  which 2 1  
communities r e p l i e d  t h a t  t h e y  had bo th  s h o r t a g e s  and c u r t a i l m e n t  of 
s e r v i c e s .  
The co r r e l a . t i ons  of t h e  sho r t age  measure w i t h  wate r  system and 
mun ic ipa l  c h a r a c t e r i s t i c s  a r e  shown i n  Table  28. Among t h e  nonsuburban 
m u n i c i p a l i t i e s  t h e  sho r t age  measure i s  a s s o c i a t e d  w i th  two system 
c h a r a c t e r i s t i ~ ~ s .  Among t h e  suburbs  of t h e  l a r g e r  me t ropo l i t an  c i t i e s  
t h e  expe r i ence  of sho r t ages  i s  found r e l a t e d  p o s i t i v e l y  t o  t h e  measures 
of wea l t h  of t h e  community (housing va lue  and p e r  c a p i t a  mun ic ipa l  
e x p e n d i t u r e s )  and t h e  presence of a c i t y  manager, and n e g a t i v e l y  t o  
t h e  r a t i o  o f  f u l l - t i m e  employees. It i s  s u r p r i s i n g  t h a t  i n  none of  
t h e  samples does  t h e  sho r t age  measure r e l a t e  t o  t h e  growth expe r i ence  
of t h e  m u n i c i p a l i t i e s .  
B. Technica 1 A d m i n i s t r a t i  on 
The t e c h n i c a l  a d m i n i s t r a t i o n  of t h e  system was measured th rough  a 
number of ques t i ons  which s e t  ou t  t o  determine how w e l l  t h e  wa t e r  system 
c o n t r o l l e d  t h e  f l ow  of  wa t e r  w i t h i n  tkle systems. The q u e s t i o n s  p e r t a i n e d  
t o  me t e r i ng ,  wa te r  l o s s ,  and mapping of  t h e  p ipe  system.  
Mete r ing  wa t e r  i s  cons idered  good management a s  w e l l  a s  a  p r a c t i c a l  
way of  encouraging wa t e r  conse rva t i on ,  Quest ions  were asked t o  d e t e r -  
mine whether  t h e  wa t e r  used f o r  r e s i d e n t i a l ,  commercial, o r  i n d u s t r i a l  
purposes  was metered.  Table  29 shows t h a t  over  88 pe rcen t  of t h e  commun- 
i t i e s  metered a l l  r e s i d e n t i a l  wa t e r ,  around 8 pe r cen t  d i d  n o t ,  and 3 per -  
c e n t  d i d  no t  know. Almost 90 pe r cen t  metered commercial wa t e r ,  6 pe r cen t  
Table 28. ' Zero-Order Pearsonian Cor re l a t ion  Coef f i c i en t s  f o r  Relat ion-  
s h i p s  between an  Index of Shortages and Se lec t ed  Water System 
and Municipal C h a r a c t e r i s t i c s  
Water System 
Number of g a l l o n s  used i n  1973 
Percent  of-water f o r  i n d u s t r i a l  
use i n  1973 
Rat io  of fu l l - t ime  t o  t o t a l  
employees 
Rat io  of co l l ege  t r a i n e d  t o  
t o t a l  employees 
C e r t i f i c a t i o n  of water  system 
employees 
Municipal i ty  
Populat ion s i z e  
Populat ion change 1960-1970 
Municipal expenditures  i n  1970 
Median housing va lue  1970 
Presence of  c i t y  manager 
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Table 29. A l l  Water Metered f o r  R e s i d e n t i a l ,  Commercial, and I n d u s t r i a l  
Use ( N  = 228) 
R e s i d e n t i a l  Commercial I n d u s t r i a l  
d i d  no t ,  and almost 4 percent  d id  not  know. I n  regard  t o  i n d u s t r i a l  
water ,  90 percent  metered, around 4 percent  d i d  not ,  and c lose  t o  6 
percent  d i d  not  know. While by now most of I l l i n o i s 1  water  systems 
meter t h e i r  water ,  s t i l l  more than  10  percent  d i d  no t .  
We a l s o  asked what amount of water  produced went unaccounted f o r  
i n  1973. Table 30 p resen t s  t hese  f i g u r e s .  A s  approximately 40 percent  
of t h e  m u n i c i p a l i t i e s  do not  know how much water  was unaccounted f o r ,  
and only  a, l i t t l e  more than  one-fourth of t h e  communities repor ted  t h a t  
10  percent  o r  l e s s  of t h e  water  could not  be accounted f o r ,  water l o s s  
i n  t h e  system a.ppea,rs t o  be a s i g n i f i c a n t  problem f o r  I l l i n o i s  municipal  
water  systems. 
The same i s s u e  of t h e  adequacy of t h e  water  systems1 i n t e r n a l  
accounting i s  r e f l e c t e d  i n  t h e  ex ten t  t o  which t h e  water  system i s  w e l l  
mapped. About two-thirds of t h e  communities quest ioned (146 o r  64 percent )  
had a.11 p a r t s  of t h e  system wellmapped.  Around 33 percent  ( o r  74 comrnun- 
i t i e s )  had some a r e a s  w e l l  mapped, othell a r e a s  poorly o r  not  napped, and 
c lose  t o  4 percent  (8 communities) had no accura t e  maps of any. p a r t  of 
t h e  system. 
An index was cons t ruc ted  t o  determine t h e  l e v e l  of t e c h n i c a l  admin- 
i s t r a t i o n  found i n  t h e  water systems. The index was cons t ruc ted  by g iv ing  
one poin t  when a , l l  of t h e  r e s i d e n t i a l  water  was no t  metered by t h e  system. 
Another po in t  was given i f  t h e  system had over 25 percent  of i t s  wa,ter 
unaccounted f o r  i n  1973 o r  i f  t h e  respondent d i d n ' t  know how much was 
unaccounted f o r .  Another poin t  was given f o r  having some a r e a s  of t h e  
p ipes  poorly o r  not  mapped, f o r  having no accura te  maps, o r  not  knowing 
i f  t h e  p ipes  were mapped a t  a l l .  The s c a l e  sco res  a,re from zero  t o  t h r e e ,  
t h e  l a t t e r  i n d i c a t i n g  poor admin i s t r a t ion   a able 31). 
Table 30. Percent of Water Unaccounted for in 1973 (N = 228) 
Table 31. Scale of Technical Administration (N = 228) 
Percent of water 
unaccounted for 
- 
Less than 10 
10 - 20 
More than 20 
Unknown 
Water systems 
6 6 
33 
33 
9 6 
Percent 
28.9 
14.5 
14.5 
42.1 
Percent 
37.2 
38.2 
20.2 
4.4 
Score 
o 
1 
2 
3 
Frequency 
8 5 
87 
46 
10 
Eight - f ive  systems were considered t o  have good t e c h n i c a l  administra-  
t i o n .  Eighty-seven more were only a, l i t t l e  worse, scor ing  only one nega- 
t i v e  poin t .  Over 20 percent (46 communities) acquired two bad poin ts .  
Ten communities received t h r e e  negat ive poin ts .  Viewing t h i s  on a good, 
average, and poor b a s i s ,  about 37 percent  had good scores ;  38 percent  were 
average; and 24 percent  scored very  poorly. 
Table 32 i n d i c a t e s  t h a t  our t e c h n i c a l  administra . t ion index i s  r e l a t e d  
wi th  reasonable consis tency t o  s i z e  of t h e  community and housing value.  
Given t h e  na tu re  of t h e  measure, t h i s  i n d i c a t e s  t h a t  la . rger  and more 
a f f l u e n t  mun ic ipa l i t i e s  have a  b e t t e r  performance i n  terms of t h e  t echn i -  
c a l  adminis t ra t ion  of t h e  water system. Water system cha ra , . c t e r i s t i c s  
appear g e n e r a l . 1 ~  unre la ted  t o  t h e  l e v e l  of t e c h n i c a l  admin i s t r a t ion ,  except  
a negat ive r e l a t i o n s h i p  between c e r t i f i c a t i o n  and t h e  t e c h n i c a l  adminis- 
t r a t i o n  measure among t h e  in termedia te  suburban m u n i c i p a l i t i e s ,  and p o s i t i v e  
r e l a t i o n s h i p s  between t h e  t e c h n i c a l  admin i s t r a t ion  measure and co l l ege  
l e v e l  educat ion among t h e  nonsuburban m u n i c i p a l i t i e s ,  and percent  of wa.ter 
used f o r  i n d u s t r i a l  purposes among t h e  suburbs of l a r g e  cen te r s .  
C ,  Tes t ing  Program 
The f i n a l  aspec t  of t h e  t e c h n i c a l  management of t h e  water system r e l a t e s  
t o  t h e  t e s t i n g  programs undertaken by t h e  water systems. I n  order  t o  pro- 
v ide  a  r e l i a b l e  source of c lean  and hea l thy  dr inking  water it i s  important 
t h a t  t h e  q u a l i t y  of t h e  water  be c o n s i s t e n t l y  monitored. 
We explored s e v e r a l  d i f f e r e n t  a spec t s  of t h e  t e s t i n g  per fomed by 
t h e  water system. F i r s t  we w i l l  d i scuss  t h e  types  of t e s t s  performed (e s -  
p e c i a l l y  over and a,bove s t a t e  requirements) ,  whether t h e  t e s t i n g  program 
ever  ind ica t ed  probl-ems with t h e  water  ready f o r  consumption. Addi t ional ly ,  
we r epor t  how d i f f e r e n t  systems a.re organized f o r  having t h e  t e s t s  performed. 
Table 32. Zero-order Pearsonian Corre la t ion  Coef f i c i en t s  f o r  Relation- 
sh ips  between an Index of  Technical Administrat ion and Selec ted  
Water System and Municipal C h a r a c t e r i s t i c s .  
Water System 
Number of  ga l lons  used i n  1973 
Percent  of  water f o r  indus t r ia l .  
use  i n  1973 
Rat io  of fu l l - t ime  t o  t o t a l  
employees 
Rat io  of co l l ege  t r a i n e d  t o  
t o t a l  employees 
C e r t i f i c a t i o n  of water system 
employees 
Municipal i ty  
Populat ion s  i ze 
populat ion change 1960-1970 
Munlcipal expenditures  i n  1970 
Median housing value1970 
Presence of  c i t y  manager 
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Table 33. Ty-pes 
Test Name 
Coliform 
Flour ide  
Hardness 
I ron  
Ni t rogen/Ni t ra te  
Dissolved So l ids  
Mercury 
~f Water Tes t ing  ( ~ = 2 2 8 )  
I I 
Frequency 
Yes 
Percent  
89% 
89 
76.8 
75.0 
51.3 
43.9 
40.8 
N.0 
P,er cent  
4.4% 
4 . 4  
4 .8 
5 . 3  
1 1 . 4  
12.4 
13.6 
D.onl t know 
Frequency 
10 
10 
Frequency 
15  
15 
P.ercent 
6.6% 
6.6 
Table 33 presents  t h e  f requencies  of t e s t i n g  based upon t h e  munici- 
p a l i t i e s '  responses concerning t h e  s p e c i f i c  t e s t s  performed on t h e  water.  
Seven quest ions were asked as t o  whether t h e  water  was t e s t e d  f o r :  
col i form, mercury, n i t r o g e n / n i t r a t e s ,  i r o n ,  f l u o r i d e ,  hardness,  and 
d isso lved  s o l i d s .  Coliform and f l u o r i d e  a r e  c l e a r l y  t h e  most widely used 
t e s t s .  Even though col iform t e s t i n g  i s  requi red  and t h e  EPA performs 
it on a monthly b a s i s ,  1 5  water  opera tors . sa . id  t h a t  it was not  t e s t e d ,  
and 10 s a i d  they  d i d  not know. This means t h a t  over 10 percent  of t h e  
water  ope ra to r s  were l e s s  than  knowledgeable i n  t h e  a rea  of t e s t s  per- 
forme3 on t h e i r  systems. Hardness and i r o n  t e s t s  come next i n  t h e  h i e r -  
archy of most performed t e s t s  wi th  75 percent  and above r epor t ing  t h e i r  
performance. One hundred and seventeen respondents (above 50 ~ e r c e n t )  
s a i d  t h a t  t h e i r  water was t e s t e d  f o r  n i t r o g e n / n i t r a t e s .  One hundred 
communities r e p l i e d  t h a t  d isso lved  s o l i d s  were t e s t e d .  F i n a l l y ,  ninety-  
t h r e e  (more than  40 percent of t h e  respondents) repor ted  t e s t i n g  f o r  
mercury. 
Table 34 i n d i c a t e s  t h a t  over 28 percent  (66 respondents)  r e p l i e d  
t h a t  a l l  of t hese  t e s t s  were made on t h e i r  water  suppl ies .  Another 33 
towns (14.5 pe rcen t )  t e s t e d  f o r  s i x  ou t  of t h e  seven. Twenty-six com- 
muni t ies  (11.4 percent )  repor ted  t e s t i n g  i n  f i v e  of these  ca t egor i e s .  
More than  16 percent  (38 respondents)  ma.de f o u r  of t h e s e  t e s t s ,  and 
another  20 s a i d  t h a t  t h r e e  of t h e s e  t e s t s  were performed. Ten percent  
o r  23 towns repor ted  two t e s t s .  Fourteen communities responded tha,t one 
t e s t  was made a.nd e i g h t  of our respondents s a i d  t h a t  none of t h e  a.bove- 
mentioned t e s t s  were performed. 
This  l a s t  f i g u r e  1 e a . d ~  us t o  be l ieve  t h a t  some of t h e  water 
ope ra to r s  a r e  probably poorly informed concerning t h e  t e s t i n g  of t h e i r  
Table 34. Number of  T e s t s  Performed f o r  Each Water  system_(^ = 228) 
Table 36. Who Received T e s t s  Sent  Out f o r  Analysis  ( ~ = 2 1 2 )  
Number of  T e s t s  
Table 35. Tes t i ng  F a c i l i t i e s  ( ~ = 2 2 8 )  
Response 
Yes 
No 
EPA 
S t a t e  
P r i v a t e  l a b o r a t o r y  
Department o f  Publ ic  Heal th  
Water Department of Another Ci ty  
Hygiene I n s t i t u t e  
No answer 
Don't know 
Frequency Percent  
Percent  Who r ece ived  t h e  t e s t  
Presence of P r i v a t e  Laboratory 
Frequency 
Sent  Samples Out 
126 
102  
21 o 
18 
55.3% 
44.7% 
92.1% 
7.9% 
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Table 37. Cross - tabula t ion  of Mayor a,nd Waterman on Tes t ing  f o r  Nitrogen 
N i t r a t e s  ( N  = 228) 
Ta,ble 38. Cross - tabula t ion  of Mayor and Watermen. on I r o n  Tes t ing  ( N  = 228) 
Water ope ra to r s  response 
Yes 
No 
Donf t know 
Ta,ble 39. Cross-ta,bula,tion of Mayors and Watermen on Co l i f  orm Tes t ing  
( N  = 228) 
Mayors Responses 
Water ope ra to r s  responses  
Yes 
No 
Don't know 
Mayors' responses  
Water ope ra to r s  ' responses  Yes No Don't  know 
Yes 
No 
Donf t know 
Yes 
8 4 
36.8% 
58 
25.4% 
19 
8.3% 
. Mayors ' Responses 
No 
9 
3.9% 
12 
5.3% 
3 
1.3% 
Yes 
133 
58.3% 
29 
12.7% 
7 
3.1% 
Donf t know 
2 4 
10.5% 
15  
6.6% 
4 
1.8% 
No Don't  know 
9 
3.9% 
4 
1.8% 
2 
0.9% 
2 9 
12.7% 
1 2  
5.3% 
3 
1.3% 
and knowledge between t h e s e  two o f f i c i a l s  concerning t h e  t e s t i n g  of 
t h e i r  water  supp l i e s .  The f i r s t ,  t h a t  dea l ing  with n i t r o g e n / n i t r a t e s  
shows agreement among 100 p a i r s  of t h e s e  o f f i c i a l s ,  while  128 (over  ha l f  
of t h e  communities) e i t h e r  disagreed o r  one o r  t h e  o t h e r  d i d  not know i f  
t h i s  t e s t  was performed. I n  regard t o  i r o n  t e s t i n g ,  t h e  watermen and 
t h e  mayors agreed t h a t  t h i s  t e s t  was o r  was not performed i n  140 out  of 
228 cases .  However, over 38 percent  of our respondents d i f f e r e d  as t o  
whether t h i s  t e s t  was being done. I n  t h e  area. of col i form t e s t i n g  66 
mayors and watermen disa.greed. There i s  obviously a g r e a t  d e a l  of uncer- . 
t a i n t y  and misinformation a t  t h e  1oca.l l e v e l  regarding t h e  safeguards 
app l i ed  t o  ensure c lean  water.  
The t e s t s  a re  not done a l t o g e t h e r  without reason,  e i t h e r .  We inqui red  
i f ,  s ince  1970, t h e  t e s t s  performed (col i form,  mercury, n i t r o g e n / n i t r a t e s ,  
i r o n ,  f 1uori.de , hardness,  and d i s so lved  s 'o l ids)  had eve r  ind ica t ed  a 
problem wi th  t h e  water  ready f o r  consumption. J u s t  under one-fourth of 
t h e  m u n i c i p a l i t i e s  responded t h a t  t hey  had. Forty-two towns s a i d  tha. t  
t h e y  had, i n  a t  l e a s t  one of t hese  a r e a s .  Nine responded t h a t  problems 
had been i n d i c a t e d  by t h e  t e s t s  i n  two of t h e s e  ca t egor i e s .  Three com- 
muni t ies  r e p l i e d  t h a t  t h r e e  t e s t i n g  a reas  had ind ica t ed  problems, and 
one s a i d  t h a t  t h e i r  t e s t s  had revealed problems i n  f i v e  of t h e  seven 
s e l e c t e d  t e s t i n g  ca t egor i e s  ( s e e  Table 40) .  This i s ,  it would appear ,  
a s u f f i c i e n t  reason t o  continue a.nd perhaps even inc rease  water  t e s t i n g  
programs, a s  w e l l  a s  t o  more systematica. l ly  educate l o c a l  l e v e l  dec i s ion  
makers about water  t e s t i n g .  
Among t h e  problems, col i form (26 cases )  and f l u o r i d e  (22 c a s e s )  
were most f r e q u e n t l y  encountered, These problems were e a s i l y  reso lved  
i n  almost a l l  cases ,  a s  was t h e  one repor ted  case of excess ive  mercury 
Table 40. Number of  Problems Uncovered by Tests ( N  = 228) 
Number of problems 
0 
1 
2 
3 
5 
Frequency 
173 
42 
9 
3 
1 
Percent; 
75.9% 
18.4 
3.9 
1 . 3  
0.4 
c o n t e n t .  I n  t h e  c a s e  o f  i r o n ,  f o u r  o u t  o f  e l e v e n  problems were n o t  
s o l v e d  t o  t h e  w a t e r  o p e r a t o r ' s  s a t i s f a c t i o n .  I n  t h e  c a t e g o r i e s  of 
d i s s o l v e d  s o l i d s  ( 1  c a s e )  and h a r d n e s s  ( 1 3  c a s e s )  t h e  problems were 
more o f t e n  no t  r e s o l v e d  t h a n  t h e  r e v e r s e .  
D. Summary 
I n  t h i s  c h a p t e r  we examined c e r t a i n  t e c h n i c a l  a s p e c t s  o f  t h e  w a t e r  
system. C a p a c i t y  a s  e x p r e s s e d  i n  t e r m s  o f  t h e  r a t i o  between maximum 
d a i l y  usage and d a i l y  r a t e d  c a p a c i t y ,  o r  a s  de te rmined  by t h e  p a s t  
e x p e r i e n c e  of  t h e  sys tem i n  t e r m s  o f  i n t e r r u p t i o n  o f  t h e  w a t e r  supp ly ,  
does  n o t  a p p e a r  t o  be a  problem f o r  approx imate ly  t h r e e - f o u r t h s  o f  t h e  
m u n i c i p a l i t i e s .  Where s h o r t a g e s  do e x i s t  o r  t h r e a t e n ,  t h e y  a r e  n o t  
found  t o  r e l a t e  c o n s i s t e n t l y  t o  o t h e r  sys tem o r  m u n i c i p a l  c h a r a c t e r i s t i c s .  
Almost n i n e t y  p e r c e n t  o f  t h e  m u n i c i p a l i t i e s  m e t e r  t h e  w a t e r  t h a t  
i s  d e l i v e r e d  t o  r e s i d e n t i a l ,  commercial ,  o r  i n d u s t r i a l  u s e r s .  However, 
i n  o n l y  abou t  60 p e r c e n t  o f  t h e  m u n i c i p a l i t i e s  does  t h e  w a t e r  sys tem 
have knowledge abou t  how much w a t e r  i s  unaccounted f o r ,  and i n  o n l y  25 
p e r c e n t  o f  t h e  sys tems does  t h e  unaccounted f o r  w a t e r  amount t o  l e s s  
t h a n  1 0  p e r c e n t  o f  a l l  w a t e r  produced.  Only t w o - t h i r d s  o f  t h e  sys tems ,  
f u r t h e r m o r e ,  r e p o r t e d  t h a t  t h e i r  p ipe  sys tems were g e n e r a l l y  w e l l  mapped. 
The l e v e l  o f  t e c h n i c a l  management was found t o  be  h i g h e r  i n  l a r g e r ,  
more a f f l u e n t  m u n i c i p a l i t i e s .  
The d a t a  we c o l l e c t e d  on t h e  t e s t i n g  program r e f l e c t e d  much 
ignorance  and c o n f u s i o n  on t h e  p a r t  o f  w a t e r  p l a n t  o p e r a t o r s .  The 
answers  f r e q u e n t l y  were a p p a r e n t l y  c o n t r a r y  t o  common s e n s e  and t h e  
i n f o r m a t i o n  we o b t a i n e d  from t h e  I l l i n o i s  Env i ronmenta l  P r o t e c t i o n  Agency. 
However, nowhere i n  t h e  S t a t e  were we a b l e  t o  f i n d  a  c e n t r a l i z e d  d a t a  
system which allowed us t o  compare r epo r t ed  t e s t i n g  procedures  and 
f r equenc i e s  a g a i n s t  a c t u a l  da t a .  The g e n e r a l  confusion surrounding 
t e s t i n g  a l s o  i s  r e f l e c t e d  i n  t h e  widely d i s c r e p a n t  answers regard ing  
t h e  water  tests  given by t h e  water  systems ope ra to r  and t h e  mayor. 
I n  many m u n i c i p a l i t i e s  t h e s e  important  d e c i s i o n  makers f o r  t h e  water  
system do not  agree on what t ype  of t e s t s  a r e  performed t o  determine 
t h e  s a f e t y  of pub l i c  water  supp l i e s .  
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V I I .  DISCUSSION 
I n  t h e  preceding a n a l y s i s  we have r epo r t ed  bo th  d e s c r i p t i v e  m a t e r i a l  
and some a n a l y t i c a l  r e l a t i o n s h i p s  on munic ipa l ly  owned water  systems i n  a  
50 percent  sample of I l l i n o i s  m u n i c i p a l i t i e s .  The amount of  d e s c r i p t i v e  
in format ion  i s  ex t ens ive  and h e l p s  f u r t h e r  d e l i n e a t e  an important segment 
of l o c a l  s e r v i c e  provis ion  a.bout which ve ry  l i t t l e  i s  known by t h e  g e n e r a l  
pub l i c ,  o r ,  f r equen t ly ,  by t h e  people charged wi th  t h e  r e s p o n s i b i l i t y  f o r  
it ( ~ f i f i  and Bassey, 1969).  The purpose of t h i s  chap te r  i s  no t ,  however, 
t o  summarize t h e  d e s c r i p t i v e  m a t e r i a l ,  bu t  t o  r e f l e c t  on t h e  f i n d i n g s  of  
our  ana lyses  . 
A s  p a r t  of our  o b j e c t i v e s  we in tended  t o  ana lyze  t h e  r e l a t i o n s h i p  
between s e l e c t e d  wa.ter system v a r i a b l e s  (ou r  dependent v a r i a b l e s )  and 
o t h e r  c h a r a c t e r i s t i c s  of t h e  wa,ter system a s  w e l l  a s  o t h e r  c h a r a c t e r i s t i c s  
of t h e  munic ipa l i ty .  
The r a t i o n a l e  f o r  t h i s  s t r a t e g y  i s  ba.sed on o t h e r  a.na.lyses f o r  which 
both  o r g a n i z a t i o n a l  and c i t y  c h a r a c t e r i s t i c s  have been found r e l a t e d  t o  
l o c a l  government performance (Clark ,  1-573). Most of t h i s  r e sea rch  has  
been based on sma l l  samples o r h a s  been done on l a r g e  metropo1ita.n c e n t e r s .  
The p r e s e n t  r e sea rch  was based on a  r e l a t i v e l y  l a r g e  sample of smal l  and 
medium-sized I l l i n o i s  c i t i e s .  
Based on prev ious  r e sea rch  and t h e  a v a i l a b i l i t y  of da ta  ( f o r  t h e  
sma l l e r  m u n i c i p a l i t i e s  t h e  a v a i l s b i l i t y  of d a t a  i s  r e s t r i c t e d ) ,  we 
s e l e c t e d  v a r i a b l e s  t o  r ep re sen t  t h e  demographic c h a r a c t e r i s t i c s  of  t h e  
mun ic ipa l i t y  ( s i z e  and growth) ,  t h e  r e l a t i v e  a f f l uence  o r  r e sou rces  of  
t h e  mun ic ipa l i t y ,  ( p e r  cap i t a  municipal  expendi tures  and median housing 
v a l u e ) ,  and t h e  ty-pe of municipa.1 government (presence  of a  c i t y  manager 
o r   not). This s e t  of v a r i a b l e s  was expected t o  r e l a t e  t o  t h e  type  of 
d e c i s i o n  making a s  w e l l  a s  t h e  performance of  t h e  water  system. 
I n  a.ddition, we s e l e c t e d  v a r i a b l e s  which we c a l l e d  water  system 
c h a r a c t e r i s t i c s ,  b u t  which t end  t o  be h igh ly  r e l a t e d  t o  c i t y  c h a r a c t e r i s t i c s  
as wel l .  We s e l e c t e d  s i z e  of t h e  water  system i n  terms of t h e  number of 
g a l l o n s  produced annual ly .  The percent  of water  a l l o c a t e d  t o  i n d u s t r i a l  
usage was t h e  second system c h a r a c t e r i s t i c  we used. The pe rcen t  of t h e  
water  sys tem's  l abo r  f o r c e  which was employed f u l l  t i m e  i n d i c a t e s  t h e  
r e l a t i v e  degree of  autonomy accorded t h e  water  system w i t h i n  t h e  munici- 
p a l  s t r u c t u r e .  F i n a l l y ,  t h e  percent  of  employees w i t h  some c o l l e g e  edu- 
c a t i o n  and t h e  l e v e l  of c e r t i f i c a t i o n  of t h e  employees a r e  used a s  measures 
of t h e  q u a l i t y  of  t h e  l a b o r  fo rce .  
A s  p a r t  of t h e  a n a l y s i s ,  we d iv ided  our sample i n t o  t h r e e  subca tegor ies :  
t h e  suburbs of  t h e  two l a r g e s t  metropolita,n c e n t e r s  (ch icago  and E a s t  S t .  
Louis ) ;  t h e  suburbs of t h e  medium-sized me t ropo l i t an  c e n t e r s ,  and t h e  
m u n i c i p a l i t i e s  which we considered nonsuburban. Given t h e  s t r o n g  impact 
of me t ropo l i t an  c e n t e r s  on t h e  surrounding m u n i c i p a l i t i e s ,  e s p e c i a l l y  i n  
terms of infr ingement  upon l o c a l  autonomy, it was judged t h a t  t h e  a n a l y s i s  
should be performed s e p a r a t e l y  f o r  t h e s e  t h r e e  t ypes  of  m u n i c i p a l i t i e s .  It 
can be reasoned t h a t  t h e  r e l a t i o n s h i p  between munic ipa l  c h a r a c t e r i s t i c s  and 
t h e  water  system performance v a r i a b l e s  would be s t r o n g e s t  i n  t h e  most auto-  
nomous, nonsuburban communities, t h e  weakest i n  t h e  m u n i c i p a l i t i e s  which 
form t h e  suburbs of l a r g e s t  me t ropo l i t an  c e n t e r s ,  whi le  t h e  suburban muni- 
c i p a l i t i e s  surrounding t h e  i n t e rmed ia t e  me t ropo l i t an  c e n t e r s  would e x h i b i t  
r e l a t i o n s h i p s  between dependent and independent v a r i a b l e s  which would a l s o  
be i n t e rmed ia t e  between t h e  nonsuburban m u n i c i p a l i t i e s  and t h e  suburbs of 
t h e  l a r g e s t  c e n t e r s ,  For example, it was expected t h a t  planning i n  suburban 
m u n i c i p a l i t i e s  would be more a  f u n c t i o n  of t h e  g e n e r a l  environment of t h e s e  
m u n i c i p a l i t i e s  (dense populat ion,  competi t ion between m u n i c i p a l i t i e s  f o r  
r e sou rces )  t han  of p a r t i c u l a r  c h a r a c t e r i s t i c s  of i n d i v i d u a l  suburban 
m u n i c i p a l i t i e s .  
Contrary t o  t h e  expected re1a.tionshi.p between municipal  cha rac t e r -  
i s t i c s  and wa.ter system performance, wi th  t h e  decreas ing  impact of metro- 
p o l i t a n  dominance, we expected t h e  independent v a r i a b l e s  made up of water 
system c h a r a c t e r i s t i c s  t o  be r e l a t i v e l y  unaf fec ted  by met ropol i tan  dominance. 
The zero-order c o r r e l a t i o n  c o e f f i c i e n t s  which we r epor t ed  i n  chapters  
fou r ,  f i v e  a.nd s i x  do not  correspond completely wi th  our expecta . t ions.  
~ l t h o u g h  t h e r e  a r e  except ions ,  t h e  genera.1 p a t t e r n  i n d i c a t e s  no systema.tic 
p a t t e r n  of  r e l a t i o n s h i p s  between our  dependent and independent v a r i a b l e s .  
Nor d i d  we f i n d  sys temat ic  d i f f e r e n c e s  between t h e  subsamples based on 
d i f f e r e n t  degrees of met ropol i tan  dominance., On t h e  o t h e r  hand we found 
t h e  r e l a t i o n s h i p s  between dependent and independent v a r i a b l e s  t o  r epea t ed ly  
change s i g n s  from one sample t o  t h e  next .  
There a r e  two gene ra l  explana t ions  why t h e  model of a n a l y s i s  we used 
y i e lded  t h e s e  r e s u l t s .  On t h e  one hand, t h e  model may be r e l e v a n t  and 
appropr i a t e ,  b u t  t h e  implementation w a s  inadequate.  On t h e  o t h e r  hand, 
t h e  model may be inappropr i a t e  o r  i n c o r r e c t ,  even though it was put 
t o g e t h e r  i n  a s a t i s f a c t o r y  manner. 
* We a l s o  ana,lyzed t h e  d a t a  f o r  t h e  t o t a l  sample without  subdiv id ing  it 
according t o  urban dominance. The r e l a t i o n s h i p s  i n  t h e  t o t a l  sample were 
found f r e q u e n t l y  'to be weaker t h a n  those  found i n  t h e  subsamples. 
The implementation of t h e  model d e a l s  wi th  t h e  s e l e c t i o n  of v a r i a b l e s  
and t h e  q u a l i t y  of measurement. I n  a l l  r e sea rch  where t h e  r e sea rche r  i s  
dependent on o t h e r s  t o  provide t h e  necessary  da.ta, t h e  u l t ima te  s e l e c t i o n  
of v a r i a b l e s  may have been d i c t a t e d  as much by concern f o r  a v a i l a b i l i t y  
of  d a t a  as by t h e o r e t i c a l  p r ec i s ion .  I n  t h e  p re sen t  a n a l y s i s  t h i s  i s  a l s o  
t h e  ca se  : many of  t h e  independent v a r i a b l e s  a r e  no t  d i r e c t l y  t i e d  t o  more 
genera, l izable  concepts .  However, a similar s e t  of  v a r i a b l e s  has proven 
t o  be of  u t i l i t y  i n  an a n a l y s i s  of munic ipa l  grantsmanship (van Es and 
Rexroat,  1975) .  
The s e l e c t i o n  of v a r i a b l e s  may not  be f a u l t y  a s  much a s  t h e  measure- 
ment of t h e  s e l e c t e d  v a r i a b l e s  may be inadequate .  More t h a n  s i x t y  percent  
of  t h e  water  system ope ra to r s  had rece ived  a high school  l e v e l  diploma o r  
less. Previous s t u d i e s  have noted t h a t  respondents  a t  t h i s  e d u c a t i o n a l  
l e v e l  f r e q u e n t l y  have more t r o u b l e  understanding and responding t o  i n t e r -  
view ques t i ons  t h a n  do b e t t e r  educated persons.  The responses  t o  t h e  
ques t i ons  on t e s t i n g  i n d i c a t e ,  a t  least i n  t h a t  a r e a ,  an i n a b i l i t y  by 
some respondents  t o  p rope r ly  understand t h e  ques t  i on .  However, checking 
of t h e  i n t e r v i e w  schedules  f o r  similar a r e a s  of  concern, i nc lud ing  occa- 
s i o n a l  rechecks w i th  water  systems, d i d  no t  i n d i c a t e  any p e r s i s t e n t  t y p e s  
of problems wi th  t h e  da.ta. Although we a r e  conf ident  t h a t  our  d a t a  w i l l  
s t a n d  t h e  t e s t  of  r e l i a b i l i t y ,  o t h e r  sources  of in format ion  on water  
systems necessa.ry f o r  rechecking d a t a  un fo r tuna t e ly  axe no t  a v a i l a b l e .  
k a v i n g  t h e  m a t t e r  of d a t a  q u a l i t y  a s i d e  it would be worth cons ider ing  
t h e  p o s s i b i l i t y  t h a t  t h e  absence of expected r e l a t i o n s h i p s  i s  due t o  t h e  
f a c t  t h a t  t h e  model used t o  analyze t h e  d a t a  i s  not  app rop r i a t e  f o r  wa,ter 
systems. 
The a n a l y t i c  model i s  based on t h e  premise t h a t  on a  comparative 
b a s i s  m u n i c i p a l i t i e s  d i f f e r  from one another  i n  a  way which i s  sys temat ic  
and can be predic ted .  The v a r i a b l e s  we use both  f o r  t h e  dependent and 
independent v a r i a b l e s  show t h a t  cons iderable  d i f f e r e n c e s  e x i s t  between 
munic ipa , l i t i es  b u t  apparent ly  t h e  d i f f e r e n c e s  i n  d e c i s i o n  making, planning 
a,nd f inaxc ia  1 management, a.nd t e c h n i c a l  management between t h e  d i f f e r e n t  
water systems cannot be predic ted  from t h e  s e t  of independent v a r i a b l e s  
i n  t h e  model. 
It i s ,  of course,  poss ib l e  t h a t  new, d i f f e r e n t  and b e t t e r  measures 
of t h e  dependent and independent var ia .b les  w i l l  r e s u l t  i n  succes s fu l  pre-  
d i c t i o n s .  However, an a l t e r n a t i v e  explana t ion  i s  t h a t  a t  t h i s  p a r t i c u l a r  
po in t  i n  t ime water systems a r e  not app ropr i a t e ly  analyzed by t h e  model 
used because it i s  an at tempt  t o  r e l a t e  municipal  c h a r a c t e r i s t i c s  t o  
p o l i c y  outcomes and it makes t h e  assumption t h a t  t h e  municipal  governments 
a c t i v e l y  pursue improved water system pe r f  orma.nce . 
We s t a t e d  i n  t h e  e a r l y  paragraphs of t h i s  r e p o r t  t h a t  I l l i n o i s  
c i t i z e n s  appear t o  assume t h a t  an  ample supply of q u a l i t y  water w i l l  
always be t h e r e .  O u r  d a t a  l e a d  us t o  conclude tha,t  many water  systems 
a r e  a l s o  opera ted  on such an assumption. 
Most water  systems have, of course,  been i n  opera t ion  f o r  a long 
per iod  of t ime. The technology involved i s  w e l l  known and f r e q u e n t l y  
simple enough t o  a l low lowly s k i l l e d  personnel  t o  opera,te t h e  system i n  
a r o u t i n e  fash ion .  The information ga thered  i n  t h i s  s tudy ,  while  ce r -  
t a i n l y  not  i n d i c a t i n g  t h a t  water  systems i n  I l l i n o i s  a r e  i n  s e r i o u s  
immediate danger of  co l l apse ,  does i n d i c a t e  t h a t  many systems s u f f e r  from 
benign neglec t  i n t e r s p e r s e d  with only occas igna l  a , t t en t ion  t o  f i n a n c i a l  
and t e c h n i c a l  d e t a i l s  when a s p e c i f i c  c r i s i s  demanding some a c t i o n  occurs .  
I f ,  indeed,  benign neg lec t  w i th  occas iona l  a c t i o n  r a t h e r  than  a c t i v e  
p u r s u i t  c h a r a c t e r i z e s  t h e  way- water  systems i n  I l l i n o i s  m u n i c i p a l i t i e s  
a r e  opera ted ,  it would c e r t a i n l y  e x p l a i n  why our  a n a l y t i c a l  model was 
found t o  have l i t t l e  u t i l i t y .  
I n  te rms  of p r a c t i c a l  cons ide ra t i ons  it appears  t h a t  I l l i n o i s  water  
systems have been ab l e  t o  ope ra t e  a s  t h e y  do because few obvious problems 
have a r i s e n  up t o  t h i s  p o i n t .  Water g e n e r a l l y  has been of good q u a l i t y  
and i n  adequate supply.  However, t h e  water  systems do not  appear  t o  be 
i n  a  p o s i t i o n  t o  respond w e l l  t o  changing c i r c m s t a n c e s .  The low educa- 
t i o n a l  l e v e l s  a t t a i n e d  by many of t h e  water  ope ra to r s  do not  prepare them 
f o r  t h e  i n c r e a s i n g l y  more complex and d ive r se  demands which may be  pla.ced 
upon them and t h e i r  systems by both  t h e i r  immediate s u p e r i o r s  and ou t s ide  
r e g u l a t o r y  agenc ies .  Added t o  t h i s ,  we have seen a  r e l a t i v e  l a c k  of  com- 
munica,tion ( n e a r l y  80 percent  disagreement i n  a t  l e a s t  one of t h e  area.s 
under ques t i on )  between t h e  mayor and t h e  wa,ter ope ra to r  i n  rega,rd t o  
shared  informat ion  concerning t h e  water  system. And i n  another  i n s t ance  
we found t h a t  almost 45 percent  of t h e  m u n i c i p a l i t i e s  do not engage i n  
any formal  planning, while  another  10  percent  a r e  only now i n  t h e  process  
of developing a  p l an .  It seems, t h e r e f o r e ,  t h a t  many systems do not  see 
t h e  n e c e s s i t y  f o r  long-range planning.  On t h e  c o n t r a r y  t h e y  appear  t o  
be run on t h e  assumption t h a t  t h e y  need l i t t l e  a t t e n t i o n  and t h a t  changes 
occur  g radua l ly .  
I n  t h e  pas t ,  changes i n  e i t h e r  t h e  q u a l i t y ,  t h e  supply,  o r  t h e  demand 
f o r  water  have no doubt overwhelmingly been of  a  g r a d u a l  na tu re .  However, 
it i s  l i k e l y  t h a t  t h e  c u r r e n t  concern wi th  improved water  qua , l i ty  s tandards  
w i l l  l e a d  t o  demands f o r  r ap id  changes i n  munic ipa l  wa te r  systems. Our 
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r e sea rch  l e a d s  us t o  be l i eve  t h a t  many municipal  water  systems a r e  not 
organized t o  respond e f f e c t i v e l y  t o  such cha l lenges  t o  e s t a b - i s h e d  rou t ine .  
Depending somewhat on t h e  na ture  of  f u t u r e  changes, it i s  q u i t e  probable 
t h a t  t h e  r e l a t i v e  unpreparedness of t h e  municipal  water systems w i l l  l e a d  
t o  a g r e a t e r  d i r e c t  p a r t i c i p a t i o n  of t h e  S t a t e  and F e d e r a l  governments 
i n  l o c a l  water  system opera t ions .  While t h i s  r o l e  of t h e  S t a t e  w i l l  l i k e l y  
involve  s e t t i n g  s tandards ,  it must be r e a l i z e d  t h a t  i f  t h e  S t a t e  and Fede ra l  
agencies  a r e  p lac ing  new demands upon water  systems, t hey  should a n t i c i p a t e  
t h a t  many l o c a l  systems a r e  not  prepared t o  respond t o  new and complex 
s tandards .  Therefore,  both t h e  S t a t e  and Fede ra l  governments may f irjd 
themselves fo rced  i n t o  more a c t i v e  pa . r t ic ipa t ion  i n  t h e  a , f f a i r s  of l o c a l  
wa.ter systems, which w i l l  l i k e l y  not  on ly  be i n  t h e  form of providing 
f i n a n c i a l  a s s i s t a n c e ,  a,nd expansion of such r o l e s  a s  t e s t i n g  f o r  water  
q u a l i t y  and approving expansion p lans ,  b u t  may even involve  overseeing 
t h e  proper  a l l o c a t i o n  of  l o c a l  resources .  
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Means and Sta.nda.rd Deviation of t h e  Variables Used i n  t h e  Corre la t ions  
DEPENDENT ITARIABUS 
Metro 
1 2 3 
P o l i t i c a l  c o n t r o l  over water  i;: 3 69 3.58 3.29 
system dec i s ion  making SD 1.39 1 .53  1.26 
Wa,ter system planning 2 1.65 1.67 1.99 
SD 1.86 1 .80  1.84 
Ex i s t ing  low pressure 2 1.65 1.87 1.88 
procedures SD 1.1.9 1 .24  1.17 
Index of f i n a n c i a l  
management 
Ra.tio of maximum use divided 
by d a i l y  r a t e d  capaci ty  
Index of shortages 
Index of t e c h n i c a l  
adminis t ra t ion  
INDEPENDENT VARIABLFS 
Number of ga.llons of water  
produced i n  1973 
Percent of water  f o r  indus- 
t r i a l  use i n  1973 
Ra.tio of fu l l - t ime  t o  
t o t  a 1  employees 
Ratio of col lege  t o  t o t a l  
employee s 
Cer t i f ica . t ion  of water 
system employees 
Population s i z e  
- 
Population change 1960-70 x 0.08 0.22 1.66 
SD 0.19 0.37 6 .95  
Municipal expenditures i n  x 53.80 45.93 61.23 
1970 SD 26.38 25.86 29.44 
Metro 
1 2 3 
Median housing va lue  i n  x 11110.99 15568.87 23u9.56 
1970 SD 3457.92 4662.32 9356.26 
Presence of  a, c i t y  manager 2 0.04 0.09 0.46 
SD 0.21 0.29 0.50 

University of Illinois 
Survey Research Laboratory 
Quest. # 
study - 172 
Municipal Services and ~conomic' Development Survey 
1-7 
s - l o  
Municipal Head Questionnaire 
(Please circle  one number code for each question unless otherwise specified.) 
Municipal Government and Services 
1. Do the residents of your municipality pay taxes to the following separate 
taxing bodies? 
Yes No 
- -
. . . . . . . . . . .  a. Park district 1 2 
b. Sanitary district . . . . . . . . .  1 2 
. . . . . . .  c. Mass transit district 1 2 
. . . . . . . . . .  d. Water district 1 2 
. . . . . . . . . .  e. Firedistrict. 1 2 
. . . . . . . . . .  f. Health district 1 2 
g. Library district . . . . . . . . .  1 2 
. . . . . . .  h. Other, please specify 1 2 
2.  How many full-time workers does the municipality employ, excluding police- 
men and firemen? 
22923 
3.  How many full-time workers with college degrees does your municipality 
employ, excluding firemen and policemen? 
4. How many full-time policemen are employed by your 
municipality? 26,27 
5. How many full-time firemen are employed by your 
municipality? 
6. What percent of all full-time municipal employees are under civil 
service? 
% 30931 
Have any of the following groups of employees engaged in collective 
bargaining? 
Yes No 
- -
a. Policemen. . . . . . . . 1 2 32 
b. Firemen . . . . . . . . . 1 2 33 
c. Sanitation workers . . . 1 2 3 4 
d. Street maintenance . . . 1 2 35 
e. Library employees . . . . 1 2 36 
f. Hospital workers . . . . 1 2 3 7 
8. Have municipal employees ever organized a strike, including "blue flue," etc.? 
Yes . . . 1 3 8 
 NO....^ 
9. Does your municipality have . . . . 
Yes No 
- -
a. A full-time mayor or village president? . . . 1 2 3 9 
b. A city manager or village administrator? . . 1 2 40 
c. A mayor-council form of government? . . . . . 1 2 41 
d. A commissioner government? . . . . . . . . . 1 2 42 
e. Bipartisan elections? . . . . . . . . . . . . 1 2 43 
f. At-large elections? . . . . . . . . . . . . . 1 2 44 
10. How many council members are there? 45, 46 
11. How many council members have been re-elected at least once? 47,48 
12. How many council members have been on the council at least 
since 1965? 499 50 
13. What percent of votes did you get in the last election? 
% or ( votes out of total votes) 5 1,52 
Not applicable (not elected by popular election) . . . 00 
14. In what year did you dirst come into office? 19 ~ 3 ~ 5 4  
15. What were the  - two l a r g e s t  a l loca t ions  f o r  the  1973 revenue-sharing funds 
of t h i s  municipality? 
16. I s  the  s t a t e  Environmental Protect ion Agency (EPA) current ly  threatening 
o r  taking ac t ion agains t  your municipality? 
. . . . . . . . . .  Y e s .  1 5 9  
No (Go t o  Q.18a) . . . .  2 
(If Yes) 
17. Are t h e  al leged v io la t ions  i n  the  following areas? 
Yes No 
- - 
. . . . . . . . . .  a .  Water 1 2 so 
b. Sewage treatment . . . .  1 2 6 1  
c .  Landfi l l  . . . . . . . .  1 2 6 2  
d. A i r .  . . . . . . . . . .  1 2 6 3  
e .  Noise abatement . . . . .  1 2 6 4  
Planning 
18a. Has the re  been a comprehensive plan developed f o r  your community? 
. . . . . . . . . . . . . . . . . .  Yes 1 6 5  
. . . . . . . . . . . .  No (Go to  Q.21) 2 
Plan being developed-- 
(Answer b then skip t o  &. 21) . . . . . .  3 
(If Yes or Plan being developed) 
b. Who developed the  comprehensive plan f o r  your municipality? 
(CCrcZe one number) 
The municipal planning o f f i c e  . . . . . . . .  1 6 6  
. . . . . . . . .  Regional o r  county planners 2 
. . . . . . . . . . . . . . . . .  Consultants 3 
Other (SpecCfyl . . . . . . . . . . . . . . .  4 
19a. Has your munic ipa l i ty  benef i ted  from the  comprehensive plan? 
Y e s . .  . . . . . . . . . 1 6 7  
No (Go to Q. 20) . . . . . 2 
b. In what way has  your munic ipa l i ty  benef i ted?  6 8 9 6 9  
(GO TO Q. 21) 
(If No) 
20. Why d i d n ' t  your munic ipa l i ty  bene f i t ?  
7 0 r 7 1  
21. What is t h e  most u se fu l  t h ing  p lanners  could do f o r  a  community l i k e  yours? 
22a. Has your munic ipa l i ty  eve r  
appl ied  f o r  a  g ran t  i n  . . . (If Yes) 
b. In what year  
d i d  your c i t y  
(1) Urban renewal? . . . . 1 21 19 I 
(2) Publ ic  housing? . . . . 1 2) 19 I 
(3) Community development? 1 2)  19 I 
(4) Sewage treatment? . . . 1 2 
(5) "Planning" 2 
(6) Parks and r ec rea t ion?  . 1 2 
dr inking)?  . . . . . 1 21 l9 
19 
19 
19 
(7) Mass t r a n s i t ?  . . . . . 1 2 
(8) Pub l i c  s a f e t y  and 
law enforcement? . . 1 2 
(9) Water ( f o r  
c .  Did your c i t  
r ece ive  funds 
19 
19 
from t h e  g ran t  
Yes No 
- - 
1 (If Yes) 
d .  In what 
, year  were 
funds received? 
Do you have enough of the 
following facilities in your 
municipality to meet the 
demand? a. In your 
Municipality 
Yes No 
- - 
Parks and sports fields, 
such as baseball 
diamonds . . . . . . . . .  1 2 
Indoor sports facilities, 
other than public 
schools . . . . . . . . .  1 2 
. . . . . . .  Swimming pools 1 
Indoor and/or outdoor 
movie theaters . . . . . .  1 2 I 
Playhouse or stage 
theater . . . . . . . . .  1 2 
Library . . . . . . . . . .  1 
Hospital . . . . . . . . . .  1 1 
General practitioners . . .  1 1 
Dentists . . . . . . . . . .  1 2 
(10) Ambulance . . . . . . . . .  1 I 
b. Can they be found within easy 
reach outside your 
municipality? 
Yes No 
-
Environmental Quality 
2 4 .  If a resident of the municipality phoned your office to report what you felt 
to be an environmental quality problem or violation, to whom or what office 
would you report the problem or refer the caller? 
Office of (Specify title) 10,11 
No office . . . . . . . .  97 
25. During 1973, did your municipality . . .  
Yes No 
- -
a. Fine or prosecute any noise violators, excluding 
hot-rodders and noisy parties? . . . . . . . . . . . . . .  1 2 
b. Have to warn any noise violators, excluding 
hot-rodders and noisy parties? . . . . . . . . . . . . . .  1 2 
c. Receive any complaints from residents about flnoiseff, 
excluding hot-rodders and noisy parties? . . . . . . . . .  1 2 
d. Fine or prosecute any water polluters? . . . . . . . . . .  1 2 
e. Have to warn any water polluters? . . . . . . . . . . . .  1 2 
f. Receive any complaints about water pollution? . . . . . .  1 2 
g. Fine or prosecute any air polluters? . . . . . . . . . . .  1 2 
h. Have to warn any air polluters? . . . . . . . . . . . . .  1 2 
i. Receive any complaints about air pollution? . . . . . . .  1 2 
Energy 
26a. As a result of the energy shortage, have municipal public services been 
cut back or otherwise altered in your municipality? 
Y e s . .  . . , . . . . . .  . l  21 
. . . .  No (Go t o  Q. 27a) 2 
(If Yes) 
b. HOW? 22923 
27a. One year ago, approximately how many gasoline service stations were there 
in your municipality? 
stations 24-26 
b. Currently, how many stations are there? stations 27-29 
28. Have new home owners in your municipality experienced any difficulty in 
obtaining any of the following utility hookups? 
Yes No 
- -
Electricity . . . . .  1 2 3 o 
Oil . . . . . . . . .  1 2 3 1 
Natural gas . . . . .  1 2 3 2 
. . . . . . .  Propane 1 2 3 3 
Sewage Treatment System 
29. What percent  of t h e  residences i n  t h i s  municipal i ty a r e  hooked up t o  t h e  
sewage treatment system? 
% 34'36 
(OR # hooked up ou t  of t o t a l  # of  residences)  
30. Approximately how much money has been spent  on major c a p i t a l  addi t ions  t o  
t h e  sewage treatment p lan t  s ince  1970? 
31a. Cer ta in  groups may attempt t o  inf luence  the  p o l i c i e s  of t h e  sewage treatment 
system. How important a r e  t h e  following groups i n  1, 
other  than r a t e s ,  of t h e  sewage treatment system? 
Very Somewhat Not 
important important important 
(01) Res ident ia l  use r s  . . . . . . . . . . . . .  1 2 3 4 1 
(02) Large volume use r s  . . . . . . . . . . . .  1 2 3 4 2 
(03) Ci t izens  groups . . . . . . . . . . . . .  1 2 3 4 3 
(04) Bond holders  o r  f i n a n c i a l  
underwriters  f o r  t h e  bonds . . . . . . . .  1 2 3 4 4 
(05) Sani tary  board, commission, 
d i s t r i c t  au thor i ty  . . . . . . . . . . . .  1 2 3 4 5 
(06) Real Es ta te  Development Firms . . . . . . .  1 2 3 4 6 
(07) I l l i n o i s  Commerce Commission . . . . . . .  1 2 3 4 7 
(08) Municipal adminis t ra t ion  . . . . . . . . .  1 2 3 4 8 
(09) Environmental Protec t ion  Agency (EPA) . . .  1 2 3 4 9 
(10) Consulting engineer . . . . . . . . . . . .  1 2 3 5 o 
(11) Community Development Corporation 
o r  Chamber of Commerce . . . . . . . . . .  1 2 '3 5 1 
b. Which group (01-11) is most important? 5 2 ,  5 3  
c .  Which group (01-11) is the  second most important? 5 4 ~ 5 5  
32. I s  t h e r e  a  w r i t t e n  p lan  o r  r e p o r t  which has analyzed t h e  c u r r e n t  and f u t u r e  
needs of t h e  sewage t reatment  system i n  t h i s  munic ipa l i ty?  
33. When was t h e  p lan  wr i t t en?  
Yes . . . . . . . . . . . . . . . . . .  1 5 6  
. . . . . . . . . . . .  No (Go t o  Q. 37) 2 
. . .  Plan being developed (Go t o  Q. 35) 3 
. . . . . . . .  Don't know (Go t o  Q. 37) 8 
19 5 7 9 5 8  
Don't know . . 98 
( I f  1971 or a f t e r ,  Go t o  Q. 35) 
34a. Has t h e  p lan  been reviewed i n  t h e  l a s t  t h r e e  years?  
. . . . . . . . . .  Y e s .  1 5 9 
. . . . . .  No (Go t o  Q.35) 2 
( I f  Yes)  
b. By whom? 6 0 
( T i t l e  o r  p o s i t i o n )  
35. What were t h e  reasons f o r  having t h e  p lan  formulated? 
3 6 .  Have t h e  con ten t s  of t h e  p l an  been pub l i c i zed  i n  t h e  l o c a l  news media? 
Yes . .  . l  6 3  
No . . . .  2 
Water System 
3 7 .  I s  t h e  water  f a c i l i t y  f o r  your munic ipa l i ty  p r i v a t e l y ,  r eg iona l ly ,  o r  
p u b l i c l y  owned? 
P r i v a t e l y  owned (Go t o  Q. 41) . . .  1 6 4  
Regional ly owned (Go t o  Q .  41) . . 2 
. . . . . . . . . .  Pub l i c ly  owned 3 
( I f  publicly owned) 
38. I s  d e t a i l e d  c o s t  information on t h e  water  system a v a i l a b l e  t o  you? 
Yes . .  . l  6 5  
No . . . .  2 
39. Of t h e  t o t a l  water system funds received during 1973, how much money was 
a l l o c a t e d  t o  t h e  following? 
Information (Don ' t  
None no t  a v a i l a b l e  know) 
a .  I n t e r e s t  pa id  on bonds o r  
. . . .  long-term loans $ [ 1 11 11 6 6 - 6 9  
' b. Payments t o  genera l  
municipal fund . . . . .  $ [ 1 [ 1 [ 1 7 0 - 7 3  
c .  Operating, maintenance, 
and admin i s t r a t ive  
expenses, inc luding  
wages . . . . . . . . .  $ 11 
40. Since 1970, how much has t h e  water works spent  on c a p i t a l  add i t ions  f o r  t h e  
water  f a c i l i t y ,  such a s  on t h e  p l a n t  o r  f o r  equipment? 
$ 8 - 1  1  
None . . .  9997 
Don't know 9998 
41. Is t h e r e  a w r i t t e n  p lan  o r  r e p o r t  which has analyzed t h e  cu r ren t  and f u t u r e  
needs o f  t h e  water  system of  t h i s  municipal i ty? 
Yes . . . . . . . . . . . . . . . . . .  1 1 2  
. . . . . . . . . . . .  No (Go t o  Q. 47) 2 
. . .  Plan being developed (Go t o  Q. 45) 3 
. . . . . . . .  Donf t know (Go t o  Q. 47) 8 
42. Was t h e  p lan  designed mainly t o  be concerned wi th  only one major a c t i v i t y ,  
such as d r i l l i n g  a new we l l ,  o r  does it recommend a s e r i e s  o f  a c t i v i t i e s  
f o r  a per iod  of  years? 
One major a c t i v i t y  (Specify) 
S e r i e s  o f  a c t i v i t i e s  . . . . . . . . . .  7 
43. When was t h e  p lan  wr i t t en?  
Don't know . . 98 
( I f  1971 or a f ter ,  Go t o  Q. 45) 
44a. Has t h e  p lan  been reviewed i n  t h e  l a s t  t h r e e  years?  
Yes . . . . . . . . . . .  1 16 
. . . . .  No (Go t o Q . 4 5 )  2 
(If Y e s )  
b. By whom? 17 
( T i t l e )  
45. What were t h e  reasons f o r  having t h e  p l an  formulated? 
46. Have t h e  contents  of t h e  p lan  been publ ic ized  i n  t h e  l o c a l  news media? 
Yes . .  . 1  20 
47. Approximately what percent  of t h e  t o t a l  water supply f o r  your munic ipa l i ty  
comes from t h e  fol lowing sources? 
Surface Water, such a s  r e s e r v o i r s  o r  r i v e r s  . % 21-23 
Ground Water, such a s  well  o r  sp r ings  . . . .  % 24-26 
Purchase'd Water, purchased froin o t h e r  u t i l i t i e s  22-29 
TOTAL 100% 
48a. Given your c u r r e n t  water system, w i l l  your munic ipa l i ty  have an ample 
supply of  u sab le  water through 1980? 
Yes (Go t o  Q. 49a) . . . .  1 3 o 
. . . . . . . . . .  No . 2  
(If No) 
b. What do you s e e  a s  t h e  problem? 3 1-3 3 
49a. Is t h e  water t e s t e d  f o r  ni trogen o r  n i t r a t e ?  
. . . . . . . . . . . . .  Yes 1 3 4  
. . . . . . .  No (Go to Q.50a) 2 
. . .  Don't know (Go to Q. 50a)  8 
(If Y e s )  
b. How many times pe r  month is  i t  t e s t e d  f o r  n i t rogen o r  n i t r a t e ?  
times pe r  month 3 5 , 3 6  
50a. I s  t h e  water t e s t e d  f o r  i ron?  
. . . . . . . . . . . . .  Yes 1 37 
No (Go to Q. 51a) . . . . . .  2 
Don't know (Go to Q . 5 1 ~ )  . . .  8 
(If Y e s )  
b. How many times per  month i s  it t e s t e d  f o r  i ron?  
, t imes per  month 3 8 , 3 9  
51a. I s  t h e  water t e s t e d  f o r  coliform? 
Yes . . . . . . . . . . . . .  1 4 0  
. . . . . . .  No (Go t O  Q. 52a) 2 
Don't know (Go to Q . 5 2 ~ )  . . .  8 
(If Y e s )  
b. How many times per  month i s  it t e s t e d  f o r  coliform? 
times per  month 4 1 ~ 4 2  
c .  Does your o f f i c e  rece ive  t h e  coliform t e s t  r e s u l t s  rou t ine ly ,  only 
when the re  may be a  problem, o r  never? 
. . . . . . . . . . . . . . .  Routinely 1 4 3  
. . . .  Only when the re  may be a  problem 2 
. . . . . . . . . . . . . . . . .  Never 3 
I 
I 52a. I)oes your office have any set procedures it would take if your water 
system developed a problem of severe low pressure? 
1 
i Yes. . . . . . . . . . . 1 4 4 
No (Go t o Q . 5 5 ) .  . . . . 2 
(If Yes)  
b .  What procedures would be taken by your office? 
53. In the event you are out of town, is someone else designated to carry 
out these procedures? 
Yes . . . l  47 
54. Are these procedures written down any place? 
Yes . . . l  4 8  
N o . .  . . 2  
'5. In some systems it is possible to determine what proportion of the total 
water supply cannot be accounted for in terms of - use. What proportion 
of your water supply is - unaccounted for? 
Don't know . . . . . 98 
56a. In many towns certain groups attempt to influence the water rate schedule. 
How important are the following groups in influencing the rate schedule 
in your municipality? 
Very Somewhat Not 
important important important 
(01) Residential users . . . . . . .  1 2 3 5 1 
(02) Large volume users . . . . . . .  1 2 3 5 2 
(03) Bond holders or financial 
underwriters for the bonds . . 1 2 3 5 3 
(04) Citizens groups . . . . . . . .  1 2 3 5 4 
(05) Water board, commission, 
district, authority, or 
private company . . . . . . . .  1 2 3 
(06) Real Estate Development firms . 1 2 3 
(07) Illinois Commerce Commission . . 1 2 3 
(08) Municipal administration . . . .  1 2 3 
(09) Consulting engineer. . . . . . .  1 2 3 
(10) Community Development 
Corporation of 
Chamber of Commerce . . . . . .  1 2 3 
b. Which group (01-10) is most important? 6 1 ~ 6 2  
c. Which group (01-10) is the second most important? 63964 
1 
57a. How important a r e  t h e  fol lowing groups i n  i n f luenc ing  t h e  dec i s ions  on 
major c a p i t a l  expenditures  f o r  t h e  water  system? 
i 
1 
I Very Somewhat Not 
t important important important 
(01) Res iden t i a l  u s e r s  . . . . . . . . . 1 2 3 6 5 
(02) Large volume use r s  . . . . . . . . . 1 2 
j (03) Bond holders  o r  f i n a n c i a l  
underwr i te rs  f o r  t h e  bonds . . . . 1 2 3 6 7 
i (04) C i t i z e n s  groups . . . . . . . . . . 1 2 3 6 8 
i (05) Water board, commission, d i s t r i c t ,  
a u t h o r i t y ,  o r  p r i v a t e  water  
! company . . . . . . . . . . . . . . 1 
I 
(06) Real E s t a t e  Development f i rms  . . . 1 
(07) I l l i n o i s  Commerce Commission . . . . 1 
(08) Municipal admin i s t r a t i on  . . . . , . 1 
(09) Consul t ing engineer  . . . . . . . . 1 
(10) Community Development Corporat ion 
o r  Chamber of  Commerce . . . . . . 1 
(11) Environmental P ro t ec t ion  Agency 
(EPA) . . . . . . . . . . . . . . . 1 
b. Which group (01-11) i s  most important?  
c .  Which group (01-11) i s  t h e  second most important?  
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1 
(Please c i r c l e  one nwnber code for each question unless otherwise speci f ied. )  
I 
1 
1. What communities were served by t h i s  water u t i l i t y  i n  1973? 
i Name of Community 
j 2 .  What is the  t i t l e  of  t he  person o r  group who has t h e  a u t h o r i t y  f o r  . . . 
a .  Purchasing m a t e r i a l s  necessary f o r  system opera t ion ,  f o r  example, 
I o i l ,  chemicals, e t c . ?  
4 4 3 4 5  
b.  Purchasing o r  cont rac t ing  f o r  system s e r v i c e s ,  f o r  example, r e p a i r  
o r  maintenance work? 
c .  Capi ta l  expenditures  f o r  system improvement? 
d.  Col lec t ing  revenue, b i l l i n g ,  o r  suggest ing r a t e  changes? 
4 
3.  What pe rcen t  of  your water  source  is s u r f a c e  water? 
% 5 2 - 5 4  
None (Go t o  Q. 7) . . 000 
4. The fol lowing ques t i ons  d e a l  with ma t t e r s  s i n c e  1970. I f  your information 
does - n o t  go back t o  1970, from what yea r  - do you have information? 
From 1970 . . .  1 5 5 
From 1 9 7 1 .  . .  2 
. . .  From 1972 3 
From 1973 . . .  4 I ! 
5a. Has t h e  water u t i l i t y  had a shor tage ,  o r  th rea tened  sho r t age  of  s u r f a c e  water?  1 
1 
. . . . . . . .  Y e s .  1 5 6 
. . .  No (Go to Q. 6a) 2 I j 
(If Yes) 
b. What was t h e  reason  f o r  t h e  shor tage?  I 
c .  How did  you become aware of t h e  problem(s)?  5 9 9 6 0  I 
d .  Was cu r t a i lmen t  o r  r e s t r i c t i o n  of s e r v i c e  necessary? 
. . .  Yes 1 6 1 I 
e .  Have t h e  problems been reso lved?  
. . . . . . . .  Y e s .  1 
No (Go to Q. 6a) . . .  2 1 
(If Yes) 
f .  How? 
i I
6 3 9 6 4  
6a. Has t h e  water  u t i l i t y  had any complaints w i t h  t h e  q u a l i t y  o f  t h e  s u r f a c e  
water  supply,  such  a s  t a s t e ,  odor ,  c o l o r  o r  s a f e t y ?  
Yes . . . . . ., . . 1 
No (Go to Q. 7 )  . . . 2 
(If Y e s )  
b.  What k inds  o f  complaints  and how many o f  each? 
Comp 1 a i n t  Number 
c .  What i s  t h e  l a r g e s t  number o f  complaints  you eve r  g o t  i n  a s i n g l e  
week i n  1973? 
7 5 1 7 6  
d .  Was cu r t a i lmen t  o r  r e s t r i c t i o n  o f  s e r v i c e  necessary?  
Yes . . . 1 7 7 
e .  Have t h e  problems been reso lved?  
Yes . . . . . . . . 1 7 8 
No (Go to Q.7) . . . 2 
7 9  ) B K  
8 0  11 
I - ~ I D U P  
(If Y e s )  
f .  HOW? 8 , 9  
7.  What pe r cen t  o f  your water  source  i s  ground water?  
0 
6 1 0 - 1 2  
None (Go to Q.13) . . . 000 
8. The fo l lowing  ques t i ons  d e a l  w i th  m a t t e r s  s i n c e  1970. I f  your in format ion  
does - n o t  go back t o  1970, from what yea r  do you have in format ion?  
-
From 1970 . . . 1 
From 1971 . . . 2 
From 1972 . . . 3 
From 1973 . . . 4 
9a. Has t h e  water u t i l i t y  had a shor tage ,  o r  threatened shor tage  of ground water? 
. . . . . . . . .  Yes 1 1 4  
. . .  No (Go to  Q.10~) 2 
(If Yes) 
b.  What was t h e  reason f o r  t h e  shortage? 
c .  How d id  you become aware of t h e  problem(s)? 1 7 ,  1 8  
d .  Was cur ta i lment  o r  r e s t r i c t i o n  of s e r v i c e  necessary? 
Y e s .  . .  1 1 9  
No . . .  2 
e .  Have t h e  problems been resolved? 
. . . . . . . . .  Yes 1 2 o 
. . .  No (Go to Q. 10a) 2 
(If Yes) 
f .  HOW? 2 1 9 2 2  ! 
1 
10a. Has t h e  water u t i l i t y  had any complaints with t h e  q u a l i t y  of t h e  ground water 
supply, such a s  t a s t e ,  odor,  co lo r ,  o r  s a fe ty?  
. . . . . . . .  Y e s .  1 2 3 I 
. . .  No (Go to Q.12) 2 
I (If Yes) 
b. What kind of problem(s)? 2 4 9 2 5  
c .  What is  t h e  l a r g e s t  number of complaints you ever  received i n  a s i n g l e  
week i n  1973? 
-97 - 
d .  Was cu r t a i lmen t  o r  r e s t r i c t i o n  of s e r v i c e  necessary? 
Yes . . .  1 2 8 
No . . .  2 
e .  Have t h e  problems been reso lved?  
. . . . . . .  Y e s . .  1 2 9 
. . .  No (Go t o Q . l l )  2 
( I f  Yes)  
f .  HOW? 3 0 9 3 1  
11. Do you r e c e i v e  any of your ground water  from sp r ings?  
. . .  Yes 1 3 2 
No . . .  2 . 
12a. Do you r e c e i v e  any of  your ground water  from we l l s ?  
Y e s . .  . . . . . . .  1 3 3 
. . .  No (Go t o  Q.13) 2 
b. How many we l l s  does t h e  water  system have? 3 4 , 3 5  
c .  What a r e  t h e  depths  of t h e  t h r e e  deepes t  wel l s?  
Well #1 3 6 - 3  8 
Well #2 3 9 - 4 1  
Well # 3  4 2 - 4 4  
( I f  ALL z~eZZs are Zess than 50 fee t  deep.) 
d .  I f  you were t o  d r i l l  a deeper  wel l  would you probably have a s eve re  
s a l i n i t y  problem? 
Y e s .  . .  1 4 5 
No . . .  2 
-98 - 
13. What pe rcen t  o f  your water source i s  purchased water? 
None (Go to Q.2 7 )  . . 000 
14. The fol lowing ques t i ons  dea l  wi th  m a t t e r s  s i n c e  1970. I f  your information 
does - n o t  go back t o  1970, from what yea r  do you have information? 
-
From 1970 . . .  1 
From 1971 . . .  2 
. . .  From 1972 3 
. . .  From 1973 4 
15a. Has t h e  water u t i l i t y  had problems wi th  t h e  amount o f  water i t  could purchase? 
Yes . . . . . . . . .  1 5 0 
. . .  No (Go to Q . 1 6 ~ )  2 
(If Y e s )  
b .  What kind of  problems? 5 1 , 5 2  
c .  How d id  you become aware of t h e  problems? 5 3 , 5 4  
d .  Was cu r t a i lmen t  o r  r e s t r i c t i o n  of s e r v i c e  necessary? 
Y e s .  . .  1 
No . . .  2 
e .  Have t h e  problems been resolved? 
Yes . . . . . . . . .  1 
. . .  No (Go to Q . 2 6 ~ )  2 
(If Y e s )  
f .  HOW? 5 7 9 5 8  
16a. Has t h e  water  u t i l i t y  had any problems wi th  t h e  q u a l i t y  of  t h e  purchased 
water  supply,  such a s  t a s t e ,  odor ,  co lo r ,  o r  s a f e t y ?  
Y e s .  . . . . . . . .  1 
No (Go to 4.17) . . .  2 
I (If Yes) 
1 
b.  What kind of  problems? 6 0 ~ 6 1  
c .  What is t h e  l a r g e s t  number of  complaints you ever  rece ived  i n  a  s i n g l e  
week i n  1973? 
d .  Was cu r t a i lmen t  o r  r e s t r i c t i o n  o r  s e r v i c e  necessary? 
Yes . . .  1 
. . .  No 2 
e .  Have t h e  problems been reso lved?  
(If Yes) 
. . . . . . . .  Y e s .  1 
No (Go to Q. 17) . . .  2 
f .  HOW? 6 6 9 6 7  
1 
1 
1 17.  What i s  t h e  u t i l i t y ' s  r a t e d  d a i l y  capac i ty ,  on t h e  b a s i s  of  f i l t e r s ,  pumps, 
I o r  o t h e r  l i m i t i n g  f a c t o r s ?  
ga l lons /24  hours  68'72 
18. In  1973, how many g a l l o n s  p e r  day o f  water  d i d  you provide  on t h e  average 1 i n  a  24 hour per iod?  
ga l lons /24  hours  7 3 - 7 7  
7 8 3 7 9  ~ B K  
8 0  ( 2  
1 - 7  IDUP 
19. In  1973, what was t h e  maximum amount o f  water  you provided i n  a  24 hour 
pe r iod ,  t h a t  i s ,  t h e  l a r g e s t  amount on any s i n g l e  day? 
: 
gal lons /24  hours  8 - 1 2  
C .  
Since 1970, 
have your t e s t s  
ever indica ted  
a problem 
with water ready 
f o r  consumption? 
Don ' t 
Yes No know 
1 2 8 
1 2 8 
1 2 8 
1 2 8 
1 2 8 
1 2 8 
1 2 8 
(For each "Yes", 
answer 
Columns d and el 
e .  
Was the  
problem solved 
t o  your 
s a t i s f a c t i o n ?  
Yes No 
- - 
( I f  Yes, problem) 
d. 
To whom did  you 
( I f  Yes, t es ted)  
b.  
How many times 
per  month i s  
it t e s t e d  f o r  . . 
20a. I s  the  water t e s t e d  
f o r :  
Yes No 
- -  
( I f  Yes, solved) 
f .  How? repor t  t h e  problem 
(T i t l e ,  not name) 
(1) Coliform? . 1 2 
(2) Mercury? . . 1 I 
I 
O (3) Nitrogen/ 3 
I n i t r a t e s ?  . 1 2 
(4) Iron? . . . 1 2 
(5) Flouride? . 1 2 
(6) Hardness? . 1 i 
(7) Dissolved 
Sol ids?  . . 1 2 
(For each "Yes", 
answer Columns 
b and c )  
1 2 
(For each 
"Yes I f ,  
answer 
c o z m  fl 
21. Does your water p l a n t  have i t s  own p r i v a t e  l abo ra to ry  f o r  conducting t e s t s  
on water samples? 
Yes . . .  1 7 6 
22a. Do you send o u t  water  samples f o r  t e s t i n g  by o t h e r  o rgan iza t ions?  
. . . . . . . .  Y e s .  1 7 7 
. . .  No (Go t o  Q. 23) 2 
7 8 3 7 9  ~ B K  
8 0  13 
1 - 7  I D U P  
(If Yes) 
b .  To whom do you send t h e  samples and what t e s t s  a r e  conducted on them? 
23. How many g a l l o n s  o f  water  d i d  you produce i n  1973? 
m i l l i o n  g a l l o n s  
24a. What percentage  of  t h e  water you 
produced i n  1973 went toward: 
b. I s  a l l  of  i t  metered? 
Percent  
(1) Res iden t i a l  use?  . . . . .  % 
(2) Commercial use?  . . . . . .  % 
(3) I n d u s t r i a l  use?  . . . . . .  % 
Yes No 
- - 
1 2 
25. How much o f  t h e  water you produced i n  1973 was unaccounted f o r ?  
- 
% (or  m i l l i o n  g a l l o n s  o u t  of t o t a l )  
Don't know . . . . . . .  98 2 4 , 2 5  
26. How well-mapped a r e  t h e  p ipes  of  your system? 
A l l  p a r t s  o f  system well-mapped . . 1 2 6 
Some a r e a s  well-mapped, o t h e r  a r e a s  
poor ly  o r  n o t  mapped . . . . . .  2 
No a c c u r a t e  maps . . . . . . . . .  3 
Don't know . . . . . . . . . . . .  8 
2 7 .  What yea r  d i d  (your c u r r e n t  water  r a t e  schedule  go i n t o  e f f e c t ?  
( I f  schedule went in to  e f f ec t  prior to  1965, skip t o  Q.29) 
28 .  Were any o f  t h e  fol lowing major reasons  f o r  any r a t e  i n c r e a s e s  i n  t h e  c u r r e n t  I 
w a t e r  schedule  . . .  (Circle one nwnber under "Yes" or "No" for each i t e m . )  j 
Yes No 
- - 
a .  An i n c r e a s e  i n  ope ra t i ng  and maintenance c o s t s ?  . . . . . .  1 2 2 9 i 1 
b. The replacement o f  deprec ia ted  o r  o b s o l e t e  p l a n t  o r  I 
equipment? . . . . . . . . . . . . . . . . . . . . . . . .  1 2  3 o 
1 
c .  The i n s t a l l a t i o n  o f  major a d d i t i o n s  t o  p l a n t  capac i ty?  . . .  1 2  3 1 1 
d .  An at tempt  t o  decrease  water  usage? . . . . . . . . . . . .  1 2  3 2 
e .  Some o t h e r  reason? (Specify) 1 
J 
29 .  Who determines t h e  water  r a t e s  schedule? (circle  one number) 
-
a .  M a y o r . .  . . . . . . . . . . . . . . . .  1 3 5 \ 
1 
. . . . . . . . . . . . . . . . .  b. Council 2  
c .  C i t y  Manager . . . . . . . . . . . . . .  3 1 
d .  Water company. . . . . . . . . . . . . .  4 
e .  Water board, commission, d i s t r i c t ,  o r  
a u t h o r i t y  . . . . . . . . . . . . . . .  5 
. . .  f .  I l l i n o i s  Commerce Commission (ICC) 6 
g. Other (Specify) 7  . 3 6  
30. Does t h e  water  system do any of t h e  fol lowing t o  
decrease  t h e  usage of  water? (Circle one nwnber 
under "Yes" or "Nor? for each item. ) 
Yes No 
- - 
( I f  Yes) 
b. I s  t h i s  done 
every year?  
Yes No 
- - 
(1) Surcharges o r  demand charges ( sp r ink l ing ,  
. . . . .  a i r  condi t ion ing ,  o r  o t h e r ) ?  1 2  3 7 ~ 3 8  
(2)  Promotion campaign (newspaper, TV,etc.)? . 1 2  3 9 , 4 0  
. . . . . .  (3) Summer adjustments  o f  r a t e s ?  1 2  4 1 9 4 2  
(4) Summer r e s t r i c t i o n  on usage? . . . . . .  1 1 1 2 4 3 , 4 4  
(5) Other  (Specify) 1 2  1 1 2  4 5 - 4 7  
31. Who approves new t runk - l i ne s?  (Circ le  one nwnber under "Yes" o r  "No" for 
each i tem.)  
Yes N o 
- -
a .  Mayor . . . . . . . . . . . . . . . 1 2 4 8 
b.  Council . . . . . . . . . . . . . . 1 2 4 9 
c .  C i t y m a n a g e r .  . . . . . . . . . . . 1 2 5 o 
d .  Water company . . . . . . . . . . . 1 2 5 1 
e .  Water board,  commission, d i s t r i c t  
o r  a u t h o r i t y  . . . . . . . . . . . 1 2 5 2 
f .  I l l i n o i s  Commerce Commission (ICC) . 1 2 5 3 
g. Environmental P r o t e c t i o n  Agency 
(EPA) . . . . . . . . . . . . . . 1 2 5 4 
h .  Other (Spec i f y )  1 2 5 5 , 5 6  
32a. Is d e t a i l e d  c o s t  in format ion  on t h e  wate r  system a v a i l a b l e  t o  you? 
Y e s .  . . . . . . . . 1 5 7 
No (Go t o  Q.33) . . . 2 
( I f  Yes )  
b. How f r e q u e n t l y  i s  i t  updated? 5 8 9 5 9  
33. S ince  1970, how much has  t h e  water  works s p e n t  f o r  t h e  wate r  f a c i l i t y  on 
such c a p i t a l  a d d i t i o n s  a s  p l a n t  o r  equipment? 
Approximately $ 6 0 - 6  4 
None . . . . . . . . . . . 00000 
34a. Does your o f f i c e  have any s e t  procedures  i t  would t a k e  i f  your wate r  system 
developed a problem of  s eve re  low p re s su re?  
Yes . . . . . . . . . 1 
No (Go t o  Q.37a) . . . 2 
( I f  Y e s )  
b.  What procedures  would be taken by your o f f i c e ?  6 6 9 6 7  
35. In the event you are out of town, is someone else designated to carry out 
these procedures? 
Yes. . . . . .  1 6 8  
No . . . . . .  2 
36. Are these procedures written down any place? 
Yes . . . . . .  1 69 
(2) Commercial users? . . . . . 1 1 or % % 12-15 
37a. Since 1965, has there been a 
change in water demand (increase 
or decrease for . . . 
Yes No 
- -
(1) Residential users? . . . . . 1 2 
(3) Industrial users? . . . . . 1 
(If Yes, a change i n  demand) 
b. Approximately what is the percentage 
of increase or decrease? 
Increase Decrease 
% or % 8-1 1 
(4) Public or municipality use? 1 I or % % 20-23 
(5) Sale to other government 
units? . . . . . . . . . . 1 2 
(6) Total consumption? . . . . . 1 1 
38. How much increase or decrease in demand do you estimate in 1980, as compared 
to 1973? 
No 
Increase Decrease change 
(1) Residential users? . . . . . % or % or % 32-34 
% or (2) Commercial users? . . . . . % or % 35-37 
(3) Industrial users? . . . . . % or % or % 38-40 
(4) Public or municipality use? % or % or % 41-43 
(5) Sale to other 
% or government units? . . . . % or % 44-46 
(6) Total consumption? . . . . . % or % or % 47-49 
I 
I 
i 39a. Since 1970, has  any a d d i t i o n a l  capac i ty  been added by your water system? 
I Y e s .  . . . . . . . . . .  1 5 0 
1 
. . . .  No (Go to Q. 40a)  2 
40a. W i l l  your water  system need any a d d i t i o n a l  capac i ty  by 1980? 
. . . . . . . . . .  Y e s .  1 6 6 
. . . . .  No (Go to Q. 41)  2 
1 
I (If Yes) 
(If Yes) 
b. What w i l l  t h i s  e n t a i l  and a t  what approximate c o s t ?  
i b. Where has  t h i s  expansion taken , 
place?  
1 Place  o f  expansion 
41. Were your answers based on your own e s t ima te ,  o r  were they  devised from a 
t e c h n i c a l  p l an  o r  engineer ing  r e p o r t  on t h e  f u t u r e  o f  your water  system? 
. . . .  Own es t ima te  1 7 4  
c .  Approximately what percent  
a d d i t i o n a l  capac i ty  does 
it r ep re sen t ?  
Percent  a d d i t i o n a l  capac i ty  
. . .  Plan o r  r e p o r t  2 
42 .  I s  t h e  water  u t i l i t y  owned p r i v a t e l y ,  r e g i o n a l l y  o r  municipal ly? 
. . . . . . . . . .  P r i v a t e l y  1 7 5  
. . . . . . . . . .  Regional ly  2 
Municipally (Go to Q. 49) . . .  3 
43. Is t h e r e  a p l an  o r  p r o j e c t i o n  which ha s  analyzed t h e  c u r r e n t  and f u t u r e  
needs o f  t h e  wate r  system i n  t h i s  community? 
Yes . . . . . . . . . . . . .  1 7 6  
. . . . . . .  No (Go t o  Q. 49) 2 
(Wri t ing i n  p rog re s s  (47) . . 3  
44. When was t h e  p l a n  w r i t t e n ?  19 7 7 ~ 7 8  
( I f  1971 or  a f t e r ,  g o  t o  Q.  4 6 )  
45a. Has t h e  p l an  been r e v i s e d  i n  t h e  l a s t  t h r e e  years?  
. . . . . . . . . .  Y e s .  1 7 9  
No (Go t o  Q. 46) . . . . .  2 
8 0 1  5 
(DUP 
(If Yes)  
b .  By whom? 8 ~ 9  
( T i t  Ze, not  name) 
46. What were t h e  r ea sons  f o r  having t h e  p l a n  f o ~ m u l a t e d ?  
47a. Has t h e  p l a n  been submi t ted  t o  any l o c a l  municipal  body o r  agency f o r  
d i s c u s s i o n  o r  in format ion?  
Y e s .  . . . . . . . . . .  1 1 2  
No (Go t o  Q. 4 8 )  . . . .  2 
( I f  Yes )  
b.  Which agency? 1 3 9 1 4  
48. Have t h e  c o n t e n t s  of t h e  p l an  been p u b l i c i z e d  i n  t h e  l o c a l  news media? 
Yes . . .  1 1 s  
No . . . .  2 
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55. What i s  t h e  h ighes t  l e v e l  of  formal educa t ion  you obtained? 
Grammar school  o r  l e s s  . . . . . . 1 4 4  
Some high school  . . . . . . . . . 2 
High school graduate  . . . . . . . 3 
Some co l l ege  . . . . . . . . . . . 4 
College graduate  . . . . . . . . . 5 
Postgraduate  degree . . . . . . . . 6 
4 5 - 7 3 1 ~ ~  
Thank You For Your Cooperation. 
